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MAIN DECK, FORWARD WARD OF “ RELIEF.” 





Fhotograph by E. Muller. UNITED STATES ARMY HOSPITAL STEAMSHIP “ RELIEF.”—{See page 88.] 
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“s pat en | the least from the laurels won by our navy at Manila 
rientitic “America i. j and Santiago (nothing can do that), we affirm that no 
— | stenilar success would await the attempt, if it be true 

ithe French navy kept in the state of 
efficiency with which it is universally credited. The 
| splendid gunnery which won in the Philippines and 


2S AND PROPRIETORS. | 
|off the Cuban coast would fleet 
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BROADWAY, range 
That the speed proposed for our new battleships is 
entirely too slow is shown by a comparison with the 
ships of a similar class which are either built, building, 
or proposed for the leading navies of the world. The 
following figures are taken from official lists, or gath 
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te ered from other authentic sources : 

Commencing with the English navy, as being the 
largest, we find that it contains no less than 33 first- 
class battleships, of between 10,500 and 15,000 tons, 
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with which it was impossible to get within fighting} 


Lying on the mud of Manila Bay and on the beach 
of the South Cuban coast are some eighteen or twenty 
vessels of more modern construction, from 
whose battered remains naval ean 
learn the very truths for a practical demonstration of 
been impatiently waiting 
and experimental work of 
our own ships, moreover 


or less 


our constructors 





which the naval world has 
| during the purely tentative 
the past twenty years. On 
are to be found the marks of the enemy’s shells. Battle- 
| ships, cruisers, and torpedo boats have been struck by 


projectiles large and small, and delivered both hori- 
zontally and vertically by mortar fire. Every shell 
that struck has its own lessons to teach, and the differ- 
ent effects of projectiles against side armor and deck 
j armer will afford valuable data for our future guid- 
ance, 

Not less important in its bearing upon future designs 
is the behavior of the various types of gun mounts. 


whose speed ranges from 17 knots to 18°75 knots per|It has been stated persistently im the daily press that 
hour. Of these ships, one is of 10,473 tons and 17°25] many of the mounts are badly in need of overhauling ; 
knots; eight are of 14,150 tons and 17°5 to 18°2 knots;|/and rumors of this ship and that needing repairs to 
nine of 14,900 tons and 17°5 to 18°4 knots; three are of | her gun-carriages have come thick since the 
15,000 tons and 18 knots; two of 10,500 tons and 18°5| scheme for sending Watson's fleet to Spain was first 
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HIGHER SPEED FOR OUR NEW BATTLESHIPS. 
The reason to be proud of the 
vements From the very day that 


knots; one is of 12,350 tons and 18°75 Knots; six are of 
12,950 tons and 18°75 knots; and the three latest de- 
signs are of 15,000 tons displacement and a speed of 


has 
its 


eountry every 
ofl 


war was declared its operat 


actile navy 


ms have been brilliantly 


suceessful, We have seer one fleet of the enemy wiped | 18°75 knots. 
out of existence by our proteeted cruisers, and later, France has afloat, on the stocks, or in contempla- 
have witnessed our battleships administer a crushing | tion, ten battleships of 17 knots speed and over. Four 


of these are of from 11,395 tons to 12,200 tons displace- 
ment and from 17°1 to 17 9 knots speed, and the other 


defeat to one of the finest and most modern squadrons 
of armored cruisers and destroyers that ever sailed the 


seus, Moreover, our ships have been doing things | six range from 11,275 to 12,052 tons displacement and 
which by all the saered canons of modern naval warfare | have speeds of from i8 to 18°5 knots per hour. 


Chile has her *‘ Capitan Prat,” a most efficient ship, 
of about 7,000 tons and 18°3 knots, and the formidable 
‘**O’ Higgins,” 8,500 tons (more battleship than cruiser), 
with the high speed of 22 knots an hour. 


they should never have attempted. Protected cruisers, | 
Manik their 


ind have not only dared to engage them, but si- 


at 1, have foreed way past shore bat 


teries 


leneed them. Battleships have chased and overhauled 


fast cruisers, while a converted and unprotected yacht 


bold ;of the * Kaiser Friedrich ” type, whose speed is to be 18 


knots an hour. 


engaged two of the omnipotent torpedo 


has 
boat destroyers and promptly sent them to the bottom. 


Vy 


Evidently our ships have done all and more than| Italy has always realized the value of speed in bat- 
they were designed to do tleships, and was ten years ahead of the other naval 
Looking to the future, we must endeavor to build) powers in this respect. Her lists include two battle- 


ships of 11,000 tons and 17 knots; one of 9,800 tons and 
18 knots; two of 14,400 tons and 18 and 18°4 knots; two 
; and the 


up our navy with strict reference to the new responsi- 
bilities which have fallen upon us as the result of the 


When we entered upon the construction of our} great vessels of over 13,500 tons and 19 knots 


wal 
new navy we had no distant possessions to guard. The | celebrated ‘* Sardegna,” of 13,860 tons and 20 knots 
Hawaiian Islands, Cuba, Porta Rico and the Philippine | speed. 


Russia is credited with one battleship of 12,480 tons 
and 17 knots; three of 10,960 tons and 17°5 knots; and 
two of 12,674 tons and 18 knots. 


Islands not in ourthoenghts. It was considered 
that the duties of the navy, at least as far as the bat- 


would be confined to the de- 


were 


th ships were concerned, 


Germany has in hand three powerful battleships | 


| . . 
broached. All of these weak points will have to be 


noted and the mounts modified and strengthened in 
our future warships. 

It will at longest be but a matter of a few months be- 
fore the war is closed and the whole of its invaluable 
| data in the hands of the Construetion Department, and 
|it eannot but happen that this data will suggest the 
| modification of existing designs in various important 
varticulars. As at the Santiago as well as the Yalu 
ight, armor, even of moderate proportions, has proved 
| to be wonderfully effective, as witness the almost com- 
| plete immunity of the * Cristobal Colon” due to her 
plentiful protection of 6-inch armor, We think it will 
be deeided, among other things, that by using the im- 
proved Krupp process it will be possible to greatly 
reduce the thickness of the armor on the new battle- 
ships and put the weight so saved into engines and 
boilers. Are we really justified in the construction of 
the four monitors and sixteen torpedo boats? Neither 
type has proved itself so useful as the battleships and 
There is every reason why we should defer 


! 
ft 
t 


cruisers. 
their construction until our various admirals and cap- 
an turn in exhaustive reports upon the services 


| 


| tains e: 
rendered by these much debated types of vessels. 

In view of the fact that it will be probably three or 
four years before this year’s programme has been com- 
| pleted and put in commission, we can well afford to 
| delay its commencement a few months, in order to 
incorporate in the new ships the experience which we 


are gaining at a costly expense in blood and treasure. 


— e+ Ore 


TO PREVENT COLLISIONS DURING A FOG AT 
SEA. 


** Bourgogne ” again brings 


fense of our own coastline. Noone would have dared| Thelatest naval power, Japan, is in line with modern 

to suggest that within the next deeade we should be | dey elopments, in the construction of one great ship (to 

lighting the battles of Manila and Santiago, and fit-| be the largest and most powerful in the world), of 

ting out a fleet for a campaign in the Mediterranean. 15,200 tons and 18 Knots. She also has in commission | 
Proof of this is seen in the designation of our first) two 12,320-ton ships of 18°5 and 192 knots and two 

three battleships, the ‘ Indiana,” *‘* Massachusetts,” | others of 14,850 tons and 18°5 knots speed. 

and * Oregon,” as given in the official lists of the Navy The above enumeration shows that, before our three 


latest battleships of 16 knots speed are completed, the 
leading naval powers will possess among them no less 


were called coast defense battle 


The 


they were given a limited coal supply and 


*\ 


Department 


Hence 


ships 
the moderate speed of 15 knots an hour. It is owing} than sixty-seven great battleships with speeds of from | 
to the fortunate cireumstance that a premium was of-| 17 to 20 knots, the greater part of them being able to 
fered tor any excess above this speed that the trial) steam over 18 knots an hour. 
speed of the three ships was respectively 0°5,1°2, and| The events of the war have shown that the purely 
1's knots above the low figure called for by the govern-| defensive policy which governed the design of our 
ment earlier ships must be modified, if we are to meet the 
The wider sphere of naval duties which is about to| swift battleship squadrons of Europe. As between a 
fall upon us demands that our future battleships shall | 16-knot and an 184¢-knot fleet, the option of fighting 
be seagoing vessels of large coal endurance and high | or running away would rest altogether with the faster 
speed. They should be able to steam at least 7,500) vessels. If we are to avail ourselves of the splendid 
knots without recoaling, and have a maximum speed | fighting qualities of the personnel of our navy, we must 
of 18 knots an hour, Sixteen knots (the speed pro-| provide it with ships fast enough to allow our officers 
posed for our three new battleships) is, as we shall | and men toimmediately close in with the enemy when- 
show, from I'¢ to 4 Knots slower than the speed of | ever and wherever they think fit to do so, 


That the Navy Department is aware of the fact that 
the new ships will be deficient in speed is shown by a 


rseventy battleships which are now either | 


BOLLE SIXTY ¢ 


authorized by the leading naval 


built, building, or 

powers of the world |cireular recently issued which says that ‘** preference 
One would have expected that this faet, coupled | will be given, other things being equal, to such bids as 

with the lessons of the present war on the sub-| offer to guarantee the highest rate of speed and great- 

ject of speed, would have resulted in a call for) est coalendurance, the total weights of engines, boilers, 

higher speed in the three new battleships lately author- | and coal and spaces allowed therefor to.remain as now 

ized by Congress. It was the desire of Commodore | fixed.” The latter clause of this statement, unfortu- 


nately, takes all the value out of the former, for with- 
out an increase in displacement and a wore liberal 
allowance for motive power, it will be impossible to 
make any considerable addition to the designed speed. 
This can only be secured by an entire revision of the 
plans. 


Meiville, Chief of the Bureau of Steam Engineering, to 
place in the new ships engines and boilers capable of 
at 18 knots an but, for some in- 
scrutable reason, the proposition was overruled, and | 


driving them hour : 


designs were drawn up for 16-knot ships. 
Now not to affirm that while the 
armor and armament of these vessels render them the 


we do hesitate 


<< 
—> 


MAKE HASTE SLOWLY. 
Should we not at once call a halt in the matter of 
this year’s naval programme and defer the prepara- 
tion of designs, not to mention the letting of contracts, 


ip 


” 
>. 





most powerful fighting machines in the world, they 
ly handicapped by their slow speed as 
to be unworthy of the title “ first-class battleships.” In 
these days of 18 to 20 knot armorelads, a 16-knot ship, 
we care not how heavy her armor or armament, must| until the valuable experience gained by our ships in 
i class, for the limited duties | the present war has been filed with the Bureau of Con- 
This is actually being done in the| struction ? , 

Prudence, common sense, and the best interests of 
the nation demand that not a design should be passed 
as final until the very last item regarding the be- 
havior of ships, guns, projectiles, armor, and general 
protective devices has been carefully noted, drawn, and 
placed in the hands of Chief Constructor Hichborn, of 
the navy. 


will be so great 


be rele gated to the secor 


ol ast dete 


i Ope ti navies 
if 


beg him to picture our 15 and 16-knot vessels being dis- 


anv reader is d sposed to doubt our position, we 


patched 3,000 miles from a friendly dry dock to “ cap 
sink 
French 
19 knots, if called upon to do it. Without detracting in 


" its own waters, a fleet of 


Is that is capable of steaming its 18 or 


ironelac 


ture or stroy 





The tragie sinking of the 
up the question of preventing collisions in foggy 
While many such catastrophes are no doubt 


weather. 
due to want of proper watchfulness and precautions, 
| the majority occur in spite of every effort of science 
The supreme 





j and good seamanship to prevent them. 
| need of the present day is some thoroughly reliable de 
vice for detecting the approach of a ship which, by 
reason of the fog, is not visible to the lookouts. It 
is safe to say that, in spite of the ingenious instruments 


| which have been devised and are more or less in use, 
| there is at present no apparatus which will under all 
| conditions detect and report the presence of one vessel 
to another in thick weather. 

The devices which depend upon auricular signals, 
such as the eophone, topophone, and others of a simi 
lar nature, are intended to determine the direction from 
which the sound proceeds. For their successful 
each vessel must be active, both in sounding its sirens 
or trumpets and in intercepting the other's signals. A 
transatlantic diner may be furnished with eophones, 
worked by skilled observers, which are capable under 
normal conditions of the atmosphere of infallibly de 
tecting the direction from which the signals come ; but 
equally careful 


use 


unless the approaching vessel is to 
sound its foghorn at regular intervals, the eophones 
might just as well be at the bottom of the sea for all 
the protection they afford to the liner. 

But even if we assume that auricular signals are 
faithfully sounded and received, there yet remains a 
fruitful source of accident which may at any time 
render the foghorn or siren inoperative. We refer to 
the curious eecentricities which have been observed in 
the action of sound waves under certain atmospheric 
and geological conditions—eceentricities which render 
it uncertain that signals that are sounded by one ship 
will be heard by another that may be well within 
hearing distance under normal conditions. The in- 
vestigations made by Major Livermore for the United 
States government have shown that under certain con- 
ditions sounds that were inaudible near the surface of 
the water could be plainly heard at some distance 
above it, and sounds from a distance which are heard at 
one end of a vessel may be quite inaudible at the other 
end. The explanation offered is that sound waves 
may, under certain conditions, be thrown upward ay 
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descend at some distance to resume their original 
course, 

The ideal system of signaling would be one whose 
action was at all times entirely automatic and un- 
affected by atmospheric conditions. We have lately 
received from Mr. Hermann Herberts, of Newark, N. J., 
a description of a beautiful, scientific device of this 
kind, which, for want of space, we publish in the cur- 
rent issue of the SUPPLEMENT. Mr. Herberts discards 
the field of acousties and calls to his aid the wonder 
fully sensitive and infallible powers of the thermopile. 
This delicate instrument in its most recent and highly 
developed form will register changes of temperature as 
small as y55}599 degree Centigrade. An ordinary thermo- 
pile will indieate the radiant heat from a person’s hand 


| 
at a distance of a yard or more, and Prof. Boys has | 


been able to detect the heat of a candle that was a 
quarter of a mile distant from the thermopile. 

Mr. Herberts’ instrument consists of two thermopiles, 
each provided with a funnel for collecting the heat 
rays, Which point in opposite directions and revolve in 
a horizontal plane upon a fixed standard, so that the 
full cirele of the horizon is swept twice in every revolu 
tion of the pair. The piles are connected with a gal 
vanometer scale and with a local cireuit provided with 


call bells. If a ship is approaching from a given 
quarter, its heat radiations are caught in the revolv- 


ing funnels every time they swing past the ship, and 
as she draws nearer, the strength of the current set up 
in the thermopile increases until the alarm bell 
By means of arevolving position indicator, an 


is 
rung. 
observer is able to determine the direction of the ap- 
proaching ship. The increasing or diminishing action 
of the thermopile tells whether the ship is approaching 
or receding. The same laws of radiation make it pos- 
sible for the instrument to indicate the approach of an 
iceberg, and in many eases the proximity of a sunk- 
en wreck or of the land itself. The instrument 
most ingenious adaptation of science to commercial uses, 


is a 
and it gives promise of solving one of the most per- 
plexing problems connected with deep sea travel. 
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THE APPROACHI 
BY HORACE C 

A widespread interest is felt in the elabora‘e prepa- 
rations that are now in progress for the fiftieth anni- 
versary of the American Association for the Advance- 
ment of Science, to be celebrated in Boston, from the 
22d to the 27th of August. The council will have its 


headquarters at the Copley Square Hotel, while those | 


of the association will be in the Rogers Building. The 
general and special meetings will be held in the rooms 
and halls of the Boston Society of Natural History, 
the Harvard University Medical School, and the Massa- 
chusetts Institute of Technology, all in the vicinity of 
Copley Square, where are also located the Boston Pub- 
lic Library, the Museum of the Fine Arts, and other 
buildings of interest. The place is easily accessible 
from suburban points by electric lines. Round-trip 
tickets may be had on all the railroads for one and 
one-third fare, good from August 18 to September 15, 
on certificates from local agents officially indorsed at 
Boston. Lunch will be furnished daily without charge 
to members, and most of the hotels offer reduced rates. 
Special arrangements will be made as to mail, tele- 
phone, telegraph, and express facilities. 

Preliminary programmes have been issued as to the 
general and sectional meetings, from which it is evi- 
dent that Boston is to have one of the most remarkable 
scientific gatherings ever held in this country. Every 
branch of science will be represented, and the members 
and guests will come from all parts of the continent 
and from many foreign lands. There will be addresses 
and papers on a vast variety of topics, many of them 
made clear by experiments or illustrated by the stere- 
opticon. The first general session will be held in 
Huntington Hall, at 10 A. M., Monday, August 22, 
when addresses of welcome will be made by Governor 
Walcott, Mayor Quincy, and President Crafts, to which 
President F. W. Putnam will reply. Then will follow 
meetings of the nine seetions into which the association 
is divided, to listen to addresses by their respective 
vice-presidents. These will be at different hours, to 
enable as many to hear them as possible. The address 
by the retiring president, Prof. Wolcott Gibbs, of New- 
port, R. L., will be Monday evening, and his subject 
will Points in Theoretical Chemistry.” 
Following the address will be a general reception. 
The wealth of material to be brought out by the sec- 
tions may be inferred from the fact that nearly two 
hundred papers are already announced and many more 
are to follow. 

Wednesday, August 24, will be “Salem Day,” the 
association being the guest of the famous Essex Insti- 
tute. In asimilar manner Friday will be ** Cambridge 
Day,” on the invitation of the faculty and alumni of 
Harvard University. Numerous excursions are to be 
enjoyed, as the members may find the time and ineli- 
nation, to localities of historie or educational interest 
in the vicinity of Boston. And after the adjournment 
of the association, more extended trips are planned to 
Cape Cod, the White Mountains, and other attractive 


be, ““Some 


Information as to the presentation of papers may be 
had by addressing the secretaries of the respective see- 
|tions. Letters as to the general business of the body 
should be sent to the Seeretary of the Association, 
Mass., 15, will 
receive assessiuents and nominations to membership. 
| Prof. H. W. Tyler, local secretary, A. A. A. 8., Boston, 


Salem, previous to August who also 


| 


| Mass., will give all desired information as to local 
arrangements. 
| — —> + oe - 


SPAIN’S LOSSES ON THE SEA. 

Now that Spain has definitely made overtures look- 
ing toward a cessation of hostilities and eventually 
peace, it is time to make an estimate of her losses at 
Some fifteen or twenty 
merchant vessels have been seized as prizes and eigh- 
It 
is probable that the total money loss inflicted by the 
| sunk or captured war vessels is not far from $35,000,000, 
as the fleet of Admiral Cervera is alone estimated to 
| have been worth $20,000,000. The first merehant ves- 
sel which was captured was the ‘** Buena Ventura,” 
which was seized on April 22. Then followed the eap- 
ture of the * Pedro,” “ Catalina,” “Saturnina,” ‘Pana- | 
ma,” ‘*Ambrosia,” ‘‘Guido,” ** Bolivar,” ‘* Lopez,” ** Rei- 
na de los Angeles,” besides a number of schooners, tugs, 
We give below a table of the principal war vessels 
which were sunk or captured. 


| 


sea, which have been severe 


teen war vessels have been destroyed or captured. 





ete. 
No mention is made of 
such unrated gunboats as the ** Alvarez,” captured in 
Santiago Harbor after the surrender, the gunboats 
** Baracoa” and * Lijera,” and the tugs ** Rapido” and 
| ** Hereules.” 
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Tons. Ft. In. Ft. In. Ft, In. 
Almirante Oquendo.......... Steel.’ 7,000 340 65 21 «6 | 13,000 
| Infanta Maria Teresa....... = 7,000 340 65 411 6 13,758 
| 
i iinnacanignénneiiomaan ™ 7,000 340 65 21 6 13,000 
! 
| Cristébal Colon., ........... * | 6,840 328 59 8 4 14,000 
Peis vnc nce neovensccseees 380 220 22 5 6) 6,000 
PEED «  secpeedenveccoses 400 225 2 6 5 8 7.500 
Reina Mercedes.,........ 3,090 278 10 | 42 7 16 5) 3,700 
Alfonso XII. 3,090 278 10 | 42 7 16 5 | 4,800 
| Jorge Juan... Wood 935 8 5 | 2 6 12 2) 1,100 
| | | 
| Reina Christina............. Steel. 3,520 222 2 | 42 7 | 16 5) 3,970 
nies. itadacbaneenian Iron. 1,152 209 11/29 3 12 5 1,500 
j | 
Don Antonio de Ulloa... |} * 11,180 210 5 12 6 1,600 
| 
Don Juan de Austria .... = 1,130 210 2 12 6) 1,400 
| Isla de Cuba | Steel. 1,030 185 30 11 6 | 2,200 
| Isla de Luz6n..... ...... 1,030 185 30 11 6 2,200 
} 
| Marqués de] Duero.......... |Iron.|; 500 157 5 | 2% 7 8 5 550 
| General Lezo 524 i57 5 2 7 8 6 600 
Elcano....... 524157 5 | 7 8 6 600 


It is impossible to get accurate figures of the cost of 
the cruisers which were sunk in the battle of Manila. 
Many of them were practically worthless, although 
their first cost may have been very great. The cost of 
Cervera’s fleet is figured by ‘‘ El Nacional”—and the 
value of the vessels certainly would not be overesti- 
mated by this paper—as follows : 








Penns cncvccccccesevecessevessenseece .. ++ $3,600,000 
keine 6 cccemearivescéconeknene 3,600,000 
Maria Teresa.... .. 3,600,000 
Crist6bal Colon. . 4,400,000 
ctasede: coceucescee 500,000 
, 500,000 
Gene Swasndscciencccces 3,800,000 

PE hactibinninéanssses sencendnebaasenssades $20.000,000 


20,000,000 were 
lost to Spain in less than four hours. These figures 
check fairly well with those given in Brassey’s Naval 
Annual. To the loss of territory and indemnity which 
Spain will have to pay should be added the $35,000,000 
worth of vessels sunk or captured, and to this will also 
have to be added an immense sum for the loss of 
freight and passengers which would have been carried 
in Spanish bottoms had it not been for the war. All 
this is a part of Spain’s punishment. 
>+e oe 

Map of the 


Philippines. 

A truly magnificent present has been received by 
the widow of the assassinated Spanish premier Canovas 
from the friends of her deceased husband in the 
Philippines. The gift consists of a splendid map of 
the Philippines made of solid gold, with all the 
provinees in relief; each city is marked by a ruby, 
every inscription consists of sapphires, and the dedica- 
tion of brilliants of the choicest beauty. The map is 
inclosed in a beautiful frame, likewise composed of 


A Unique 





resorts for pleasure or instruction. 





gold and precious stones and surmounted by a golden 


bust of Canovas. The whole creation rests in a case of 

the finest wood, which is likewise a work of art. The 

gift represents a value of 120,000 marks ($30,000). The 

Duchess of Canovas intends to exhibit it publicly for 

the benefit of the national subseription.—Gold und 

Silberw. Industrie. 
Rapid Paris, 

The law authorizing the city of Paris to erect a sys 
tem of metropolitan railways having been jpromulgated, 
the municipality have published the terms of the con 
vention concluded in July last with the General Trac- 
tion Company, which undertakes to form within six 
months a special company for working the lines when 
constructed, with a capital of not less than 25,000,000 
franes ($5,000,000). The total length of the system of 
lines is forty English miles, but only twenty-five miles 
will be taken in hand at first, the city undertaking to 
construct the first portion in eight years. 

As this is perhaps the first example of such a consid- 
erable work being undertaken by a municipality, de- 
tails of the working convention may be of interest, 
The London Economist. It has already been 
stated that.the amount of the loan to be raised for the 
execution of the first portion of the lines is 165,000,000 
franes ($33,000,000). The Traction Company, which 
has obtained the working concession, undertakes to 
employ only Frenchmen, and to have all its plant and 
rolling stock made in France. The board of directors 
of the working company must be exclusively French ; 
the company will be permitted to have its depots and 


— 
Transit in 


says 


! . . P 
works outside the city, but they must pay the octroi 


Armor, Armament 

















Guns. Ff ai|@ 
5=| | 5 
| |e n |Z -) 
In, | In. | In, | Kts.| Tons. Men 
\ Two li-in.; ten 55-in.; eight 2.2-) 
12 1044) 3 |- in. Q. F.; eight 14-in,; two 6 2 1,200 . FOO 
u machine guns 
\ Two I 1-in.; ten 5°5-in.; eight 2°2- ) 
12 10% 3 in. Q. F.; eight 14in.; two 6 Ww 1.200 500 
( machine guns. 
| \ Two 1l-in.; ten 5°5-in. Q. F.; two) 
} 12 1049! 3 | 27-in.; eight 22-in.; four 1°4- 6 21 (1,200 500 
| in.; two machine guns, _ \ 
| | Two 10-in.; ten 6-in. Q. F.; six 4°7- } } 
6) 6 144 in.; ten 2°2-in.; ten 1'4-in.; >| 4 20 | 1,000) 450 
| i/ two machine guns. \ | 
) Two 12-pdr.; two 6-pdr.; two 37-14| 9 | 7 
ete (lactate a] mm. automatic. 5} 2) 100 | 6% 
— ..»|Two 12-pdr.; two 6-pdr.; two 1-pdr. 2 30 i 70 
\ Six 6°2-in. ; 27-in.; three 2°2-} 
in. Q. F.; two 15-in.; six 1°4- 51175 600. 375 
( in.; two machine guns , 
| | \ Six 6°2-in.; two 2°7-in.; six 6-pdr. } 
eae S . F.; four 3-pdr.; five ma- 5 1175 600) 300 
if chine guns. ) } 
|) Three 4°7-in.; two 2°8-in.; two ma- / . ‘ . 
pean ' chine guns, ' {18 130 | 146 
| } | | Six 6°2-in.; two 2°7-in.; three 2°2 l 
cesfoces | in. Q. F.; two 1'5-in.; six 6- 5175 600 370 
| i pdr.; two machine guns. ) 
| ‘Three 5°9-in.; two 2*T-in.; two! . = = 
a ' ' machine guns. ‘ 43 220) 148 
| \ Four 47-in.; two 2'7-in.; two Q.!!| »o 9 ‘ 
) F.; five machine guns. ‘ 2 14 210 130 
‘Four 47-in.; three 22in. Q. F.;/ P 91 a 
) two 15 in.; five machine gune, | 314 210) 130 
‘Four 47-in.; four 6-pdr. Q. F.3'| «9 4. ”) 
‘we ; two 3-pdr.; two machine guns, | 3 16 160 16 
| {Four 47-in.; four 6-pdr. Q. F.; / » 14 
| ; ; . ; ) 
“17 two 3-pdr,; two machine gune. { 3 16 160 | 16 
| | j) One 6°2-in.; two 4°7-in. smooth | 10 90: 98 
| to ' bores ; one machine gun. | , . 
|} Two 4*7-in.; one 3°5-in.; two Q./] ) » 
viii i F.: one machine gun. yj 2 il o 9% 
) Three 4°7-in.; two Q. F.; two ma- / | - . 
| osefecesicess } chine guns. i] 1 - , a | 116 
| 


duties on the materials employed, as if the buildings 
were within the city walls; the names of the stations 
wust be of a uniform color and must be so placed that 
they may not be confounded with advertisements ; the 
minimum wages or salary to be paid to any of the 
company’s servants or employes will be 150 franes per 
month, or for workmen engaged temporarily 5 franes 
per day ; the wages must be paid in full during the 
period of military instruction ; the day’s employment 
must not exceed ten hours, with a whole day or two 
half day’s rest weekly, and ten days’ holiday annually 
without deduction of wages ; in case of sickness wages 
must be paid in full for at least a year; in case of 
accident, until complete recovery, without prejudice 
to the indemnity to be paid if permanently disabled, 
wholly or partially. 

The fares are fixed at 25 centimes (5 cents) first class 
and 15 centimes (3 cents) second class for any distance. 
Passengers before nine in the morning may have for 20 
centimes (4 cents) areturn ticket, available at any hour 
in the day. Children of the municipal schools are to 
pay a fare of 5 centimes (1 cent) only when traveling 
collectively, accompanied by a master. The working 
company will pay to the city for the use of the lines 10 
centimes (2 per first and 
centimes (1 cent) second class, increased progressively 
should the number of passengers carried during the 
year exceed 140,000,000. Children traveling for 5 cen- 
times are not to be taken into account for the pay- 
ment or the number. 
to the platforms to be at the charge of the company, 
but the platforms are comprised in the work executed 
by the municipality. The concession is for thirty-five 
years, but the city reserves a right of purchase from 
the year 1910. 


cents) class passenger 5 


The stations and means of access 
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HIGHER SPEED FOR OUR NEW BATTLESHIPS. 


rh ountry has every reason to be proud of the 
achievements of its navy. From the very day that 
war was declared its operat'ons have been brilliantly 
successful. We have seep one fleet of the enemy wiped 
out of existence by our proteeted cruisers, and later 


have witnessed our battleships administer a crushing 


defeat to one of the finest and most modern squadrons 


of armored cruisers and destroyers that ever sailed the 


se Moreover, our ships have been doing things 


iis 
which by all the sacred canons of modern naval warfare 


they should never have attempted Protected cruisers, 








the least from the laurels won by our navy at Manila 
and Santiago (nothing can do that), we affirm that no 


similar success would await the attempt, if it be true 


of 


the French navy is kept in the high state 
efficiency with which it is universally credited. The 


splendid gunnery which won in the Philippines and 
off the Cuban coast would be useless against a fleet 
with which it was impossible to get within fighting 
range 

That the speed proposed for our new battleships is 
entirely too slow is shown by a comparison with the 
ships of a similar class which are either built, building, 
or proposed for the leading navies of the world. The 
following figures are taken from official lists, or gath 
ered from other authentic sources : 

Commencing with the English navy, as being the 
largest, we find that it contains no less than 33 first- 
class battleships, of between 10,500 and 15,000 tons, 
whose speed ranges from 17 Knots to 18°75 knots per 
hour. Of these ships, one is of 10,473 tons and 17°25 
knots; eight are of 14,150 tons and 17°5 to 18°2 knots; 
nine of 14,900 tons and 17°5 to 18°4 knots; three are of 
15,000 tons and 18 knots; two of 10,500 tons and 18°5 
knots; one is of 12,350 tons and 18°75 Knots; six are of 
12,950 tons and 18°75 knots; and the three latest 
signs are of 15,000 tons displacement and a speed of 
18°75 Knots. 

France has afloat, on the stocks, or in contempla- 
tion, ten battleships of 17 knots speed and over. Four 
of these are of from 11,395 tons to 12,200 tons displace- 
ment and from 17°1 to 17 9 knots speed, and the other 
275 to 12,052 tons displacement and 


de- 


six range from 11, 
have speeds of from i8 to 18°5 Knots per hour. 
Capitan Prat,” a most efficient ship, 


Chile has her “* 
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Lying on the mud of Manila Bay and on the beach 
of the South Cuban coast are some eighteen or twenty 
vessels of more less modern construction, from 
whose battered remains our naval 
learn the very truths for a practical demonstration of 
which the naval world has been impatiently waiting 
| during the purely tentative and experimental work of 
On our own ships, moreover, 


or 
constructors can 





| the past twenty years. 
|} are to be found the marks of the enemy’s shells. Battle- 
| ships, cruisers, and torpedo boats have been struck by 
projectiles large and small, and delivered both hori- 
zontally and vertically by mortar fire. Every shell 
that struck has its own lessons to teach, and the differ- 


ent effects of projectiles against side armor and deck 
jarmee will afford valuable data for our future guid- 
ance, 

Not less important in its bearing upon future designs 
is the behavior of the various types of gun mounts, 
It has been stated persistently m the daily press that 

many of the mounts are badly in need of overhauling ; 
and rumors of this ship and that needing repairs to 
her gun-earriages have come thick and fast since the 
| Scheme for sending Watson's fleet to Spain was first 
broached. All of these weak points will have to be 
noted and the mounts modified and strengthened in 


our future warships. 

It will at longest be but a matter of a few months be- 
fore the war is closed and the whole of its invaluable 
data in the hands of the Construction Department, and 
it eannot but happen that this data will suggest the 
modification of existing designs in various important 
particulars. As at the Santiago as well as the Yala 
| fight, armor, even of moderate proportions, has proved 
| to be wonderfully effective, as witness the almost com- 


as at Manila, have foreed their way past shore bat-| of about 7,000 tons and 18°3 knots, and the formidable} plete immunity of the ‘Cristobal Colon” due to her 
teries, and have not only dared to engage them, but si- | ‘‘ O° Higgins,” 8,500 tons (more battleship than cruiser), plentiful protection of 6-inch armor, We think it will 


lenced them 
fast cruisers, while a converted and unprotected yacht 
has 
boat ck 

Evidently 


strovers and promptly sent them to the bottom. 
our ships have done all and more than 
thes lesigned to do 

Looking to the future, we must endeavor to build 


were 


up our navy with strict reference to the new responsi- 
bilities which have fallen upon us as the result of the 
wal 
new navy we had no distant possessions to guard. The 
Hawaiian Islands, Cuba, Porta Rico and the Philippine 
Islands not in our thoughts. It was considered 
that the duties of the least as far as the bat 
tleships were concerned, would be confined to the de- 
No one would have dared 


were 


navy, at 


fense of our own coastline, 
to suggest that wit! 
fighting the battles of Manila and Santiago, and fit 


ting out a fleet for a campaign in the Mediterranean. 


the designation of our first 


Proof of this is seen in 
three battleships, the “ Indiana,” ‘* Massachusetts,” 
and ** Oregon,” as giveu in the official lists of the Navy 
Department hey were called coast defense battle 


ships. Hence they were given a limited coal supply and 


the moderate speed of 15 knots an hour 


to the fortunate circumstance thata premium Was of- 
fered tor any excess above this speed that the trial 
speed of the three ships was respectively 0°5, 1°2, and 


1’ knots above the low figure ealled for by the govern 

ineut 
The wider sphere of naval duties which is about to | 

fall upon us demands that our future battleships shall 


be sea-going vessels of large coal endurance and high 
speed They should be able to steam at least 7,500 
knots without reeoaling, and have a maximum speed 


of 18 knots an hour. Sixteen knots (the speed pro 
posed for our three new battleships) is, as we shall 
show, from i'g to 4 Knots slower than the speed of 
sole sixty or seventy battleships which are now either | 
built, building, or authorized by the leading naval 


powers of the world. 

One would have expected that this faet, coupled 
with the of the war on the sub- 
ject of would in a eall for 
higher speed in the three new battleships lately author 
It the desire 
Chief of the Bureau of Steam Engineering, to 


lessons 


present 


speed have resulted 


ized by C of Commodore 


Meiville, 


place in the new ships engines and boilers capable of 


was 


hgress 


driving them at 18 knots an hour: but, for some in- | 
serutable reason, the proposition was overruled, and 
designs were drawn up for 16-knot ships. 

Now to affirm that while the 
armor and armament of these vessels render them the 


most powerful fighting machines in the world, they 


we do not hesitate 


will be so greatly handicapped by their slow speed as 
title “ first-class battleships.” In 
these days of 18 to 20 knot armorclads, a 16-knot ship, 


to be unworthy of the 


we 


care not how heavy her armor or armament, must 
be relegated to the second class, for the limited duties 


of coa defense This is actually being done in the 
Ku pean navies 

If any reader is disposed to doubt our position, we 
bey him to picture our 15 and 16-knot vessels being dis- 
patched 3.000 miles from a friendly dry dock to “ cap 


ture, sink, or destroy.” in its own waters, a fleet of 
French ironclads that is capable of steaming its 18 or 





19 knots, if called upon tu do it. Without detracting in 


Battleships have chased and overhauled |‘with the high speed of 22 knots an hour. 


Germany has in hand three powerful battleships 


knots an hour. 

Italy has always realized the value of speed in bat- 
tleships, and was ten years ahead of the other naval 
powers in this respect. 
ships of 11,000 tons and 17 knots; one of 9,800 tons and 


18 knots; two of 14,400 tons and 18 and 18°4 knots; two | 
When we entered upon the construction of our) great vessels of over 13,500 tons and 19 knots ; and the | tains can turn in exhaustive reports upon the services 


celebrated ‘** Sardegna,” of 13,860 tons and 20 knots 
speed. 

Russia is credited with one battleship of 12,480 tons 
and 17 knots; three of 10,960 tons and 17°5 knots; and 
two of 12,674 tons and 18 knots. 


The latest naval power, Japan, is in line with modern 


powerful in the world), of 
She also has in commission 


be the largest and most 
15,200 tons and 18 knots. 
two 12,320-ton ships of 18°5 and 19°2 knots and two 
others of 14,850 tons and 18°5 Knots speed. 


The above enumeration shows that, before our three | 


latest battleships of 16 knots speed are completed, the 
leading naval powers will possess among them no less 


17 to 20 knots, the greater part of them being able to 
steam over 18 knots an hour. 

The events of the war have shown that the purely 
defensive policy which governed the design of our 
earlier ships must be modified, if we are to meet the 
swift battleship squadrons of Europe. As between a 
16-knot and an 184¢-knot fleet, the option of fighting 
or running away would rest altogether with the faster 
vessels. If we are to avail ourselves of the splendid 
fighting qualities of the personnel of our navy, we must 
provide it with ships fast enough to allow our officers 
and men to immediately close in with the enemy when- 
ever and wherever they think fit to do so. 

That the Navy Department is aware of the fact that 
the new ships will be deficient in speed is shown by a 
circular recently issued which says that “ preference 
will be given, other things being equal, to such bids as 


| offer to guarantee the highest rate of speed and great- 


est coal endurance, the total weights of engines, boilers, 
and coal and spaces allowed therefor to.remain as now 
fixed.” The latter clause of this statement, unfortu- 
nately, takes all the value out of the former, for with- 
out an inerease in displacement and a wore liberal 
allowance for motive power, it will be impossible to 
make any considerable addition to the designed speed. 
This can only be secured by an entire revision of the 
plans. 





MAKE HASTE SLOWLY. 

Should we not at once call a halt in the matter of 
this year’s naval programme and defer the prepara- 
tion of designs, not to mention the letting of contracts, 
until the valuable experience gained by our ships in 
the present war has been filed with the Bureau of Con- 
struction ? ‘ 

Prudence, common sense, and the best interests of 
the nation demand that not a design should be passed 
as final until the very last item regarding the be- 
havior of ships, guns, projectiles, armor, and general 
protective devices has been carefully noted, drawn, and 
placed in the hands of Chief Constructor Hichborn, of 
the navy. 


. . | 
Her lists include two battle- | 


be decided, among other things, that by using the im- 
proved Krupp process it will be possible to greatly 


wldly engaged two of the omnipotent torpedo | of the ‘“‘ Kaiser Friedrich ” type, whose speed is to be 18 | reduce the thickness of the armor on the new battle 


ships and put the weight so saved into engines and 
| boilers. Are we really justified in the construction of 
the four monitors and sixteen torpedo boats? Neither 
type has proved itself so useful as the battleships and 
cruisers. There is every reason why we should defer 
| their construction until our various admirals and eap- 


rendered by these much debated types of vessels. 

In view of the fact that it will be probably three or 
four years before this year’s programme has been com- 
| pleted and put in commission, we can well afford to 
| delay its commencement a few months, in order to 
incorporate in the new ships the experience which we 


iin the next deeade we should be | developments, in the construction of one great ship (to | are gaining at a costly expense in blood and treasure. 


->+e oe 


TO PREVENT COLLISIONS DURING A FOG 
SEA. 


** Bourgogne ” 


AT 


The tragic sinking of the again brings 
up the question of preventing collisions in foggy 


While many such catastrophes are no doubt 


| 


| Weat her. 


It is owing | than sixty-seven great battleships with speeds of from | due to want of proper watclfulness and precantions, 


| . . P . : : 
|} the majority occur in spite of every effort of science 


and good seamanship to prevent them. The supreme 
need of the present day is some thoroughly reliable de 

vice for detecting the approach of a ship which, by 
| reason of the fog, is not visible to the lookouts. It 
| is safe to say that, in spite of the ingenious instruments 
which have been devised and are more or less in 
there is at present no apparatus which will under all 
conditions detect and report the presence of one vessel 
|to another in thick weather. 

The devices which depend upon auricular signals, 
such as the eophone, topophone, and others of a simi 
lar nature, are intended to determine the direction from 
which the sound proceeds. For their successful 
each vessel must be active, both in sounding its sirens 
or trumpets and in intercepting the other’s signals. A 
transatlantic diner may be furnished with eophones, 
worked by skilled observers, which are capable under 
normal conditions of the atmosphere of infallibly de 
tecting the direction from which the signals come ; but 


use, 


use 


unless the approaching vessel is equally careful to 
sound its foghorn at regular intervals, the eophones 
might just as well be at the bottom of the sea for all 
the protection they afford to the liner. 

But even if we assume that auricular signals are 
and received, there yet remains a 
fruitful source of accident which may at any time 
render the foghorn or siren inoperative. We refer to 
the curious eecentricities which have been observed in 
the action of sound waves under certain atmospheric 
and geological econditions—eccentricities which render 
it uncertain that signals that are sounded by one ship 
will be heard by another that may be well within 
hearing distance under normal conditions. The in- 
vestigations made by Major Livermore for the United 
States government have shown that under certain con- 
ditions sounds that were inaudible near the surface of 
the water could be plainly heard at some distance 
from a distance which are heard at 


faithfully sounded 


above it, and sounds 
one end of a vessel may be quite inaudible at the other 
end. The explanation offered is that sound waves 
may, under certain conditions, be thrown upward and 
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descend at some distance to resume their original 
course, 

The ideal system of signaling would be one whose 
action was at all times entirely automatic and un-| 


We have lately | 
| 


affected by atmospheric conditions. 
received from Mr. Hermann Herberts, of Newark, N. J., 

a deseription of a beautiful, scientific device of this | 
kind, which, for want of space, we publish in the cur- 
rent issue of the SUPPLEMENT. Mr. Herberts discards 
the field of acoustics and calls to his aid the wonder 
fully sensitive and infallible powers of the thermopile. 
This delicate instrument in its most recent and highly 
developed form will register changes of temperature a 
small as ;y5}y59 degree Centigrade. An ordinary thermo- 
pile will indicate the radiant heat from a person’s hand 
ata distance of a yard or more, and Prof. Boys has 
been able to detect the heat of a candle that was a| 
quarter of a mile distant from the thermopile. 

Mr. Herberts’ instrument consists of two thermopiles, 
each provided with a funnel for collecting the heat 
rays, Which point in opposite directions and revolve in 
a horizontal plane upon a fixed standard, so that the | 
full cirele of the horizon is swept twice in every revolu- | 
tion of the pair. The piles are connected with a gal 
vanometer scale and with a local circuit provided with 
eall bells. If a ship is approaching from a given 
quarter, its heat radiations are caught in the revolv- 
ing funnels every time they swing past the ship, and 
as she draws nearer, the strength of the current set up 
in the thermopile increases until the alarm bell 
By means of arevolving position indicator, an 


| 
| 


Ss 


is 
rung. 
observer is able to determine the direction of the ap- 
proaching ship. The increasing or diminishing action 
of the thermopile tells whether the ship is approaching 
or receding. The same laws of radiation make it pos- 
sible for the instrument to indicate the approach of an 
iceberg, and in many cases the proximity of a sunk- 
en wreck or of the land itself. The instrument is a} 
most ingenious adaptation of science to commercial uses, | 
and it gives promise of solving one of the most per- 


plexing problems connected with deep sea travel. 
+>+e-2- 
THE APPROACHING SCIENTIFIC JUBILEE. 


BY HOVEY. 





HORACE ¢ 
} 


A widespread interest is felt in the elaborate prepa- 
rations that are now in progress for the fiftieth anni- 
versary of the American Association for the Advance- | 
ment of Science, to be celebrated in Boston, from the | 
22d to the 27th of August. The council will have its 
headquarters at the Copley Square Hotel, while those | 
of the association will be in the Rogers Building. The | 
general and special meetings will be held in the rooms 
and halls of the Boston Society of Natural History, 
the Harvard University Medieal School, and the Massa- | 
chusetts Institute of Technology, all in the vicinity of 
Copley Square, where are also located the Boston Pub- 
lie Library, the Museum of the Fine Arts, and other | 
buildings of interest. The place is easily accessible | 
from suburban points by electric lines. Round-trip | 
tickets may be had on all the railroads for one and | 
one-third fare, good from August 18 to September 15, | 
on certificates from: local agents officially indorsed at | 
Boston. Lunch will be furnished daily without charge 
to members, and most of the hotels offer reduced rates. 
Special arrangements will be made as to mail, tele- 
phone, telegraph, and express facilities. 

Preliminary programmes have been issued as to the 
general and sectional meetings, from which it is evi- 
dent that Boston is to have one of the most remarkable 
scientific gatherings ever held in this country. Every 
branch of science will be represented, and the members 
and guests will come from all parts of the continent 
and from many foreign lands. There will be addresses 
and papers on a vast variety of topics, many of them 
made clear by experiments or illustrated by the stere- 
opticon. The first general session will be held in 
Huntington Hall, at 10 A. M., Monday, August 22, 
when addresses of welcome will be made by Governor 
Walcott. Mayor Quincy, and President Crafts, to which 
President F. W. Putnam will reply. Then will follow 
meetings of the nine sections into which the association 
is divided, to listen to addresses by their respective 
vice-presidents. These will be at different hours, to 
enable as many to hear them as possible. The address 
by the retiring president, Prof. Wolcott Gibbs, of New- 
port, R. L., will be Monday evening, and his subject 
will “Some Points in Theoretical Chemistry.” 
Following the address will be a general reception. 
The wealth of material to be brought out by the sec- 
tions may be inferred from the fact that nearly two 
hundred papers are already announced and many more 
are to follow. 

Wednesday, August 24, will be ‘‘Salem Day,” the 
association being the guest of the famous Essex Insti- 
tute. Ina similar manner Friday will be *‘ Cambridge 
Day,” on the invitation of the faculty and alumni of 
Harvard University. Numerous excursions are to be 
enjoyed, as the members may find the time and inreli- 
nation, to localities of historie or edueational interest 
in the vicinity of Boston. And after the adjournment 
of the association, more extended trips are planned to 
Cape Cod, the White Mountains, and other attractive 
resorts for pleasure or instruction. 


be, 





| sunk or captured war vessels is not far from $35,000,000, 


| have been worth $20,000,000. 


Information as to the presentation of papers may be 
had by addressing the secretaries of the respective see- 


tions. Letters as to the general business of the body 
should be sent to the Secretary of the Association, 
Salem, Mass., previous to August 15, who will also 


receive assessments and nominations to membership. 
Prof. H. W. Tyler, local secretary, A. A. A. 8., Boston, 
Mass., will give all desired information as to local 
arrangements. 


é 
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SPAIN’S LOSSES ON THE SEA. 
Now that Spain has definitely made overtures look- 
ing toward a cessation of hostilities and eventually 
peace, it is time to make an estimate of her losses at 
Some fifteen or twenty 
merchant vessels have been seized as prizes and eigh- 
It 
is probable that the total money loss inflicted by the 


sea, which have been severe 


teen war vessels have been destroyed or captured. 


as the fleet of Admiral Cervera is alone estimated to 
The first merchant ves- 
sel which was captured was the ** Buena Ventura,” 
which was seized on April 22. Then followed the eap- 
ture of the ** Pedro,” ** Catalina,” “‘Saturnina,” ‘*Pana- 
ma,” “Ambrosia,” ‘‘Guido,” ** Bolivar,” ‘* Lopez,” ** Rei- 
na de los Angeles,” besides a number of schooners, tugs, 
ete. We give below a table of the principal war vessels 
which were sunk or captured. No mention is made of 
sueh unrated gunboats as the * Alvarez,” captured in 
Santiago Harbor after the surrender, the gunboats 
** Baracoa” and * Lijera,” and the tugs ** Rapido” and 
** Hercules.” 











z 
Name, o . 
2 & 
e | sé 
Tons. Ft. In.’ Ft. In. Ft. In. 
Almirante Oquendo.......... Steel.’ 7,000 340 65 21 6 | 13,000 
Infanta Maria Teresa.... 7,000 340 65 11 «6 «13,758 
} } 
FR Becccecccccccsdcces * | 7,000 340 65 21 6 138,000 
| 
Cristébal Colon.. ........... * | 6,840 328 59 8 4 14,000 
ns cis ons cbewenesuncod 380 220 2 5 6) 6,000 
Platon Covecccccccece * | 400 225 22 6 5 8 
Reina Mercedes.,........ 3,090 278 10 | 42 7 16 5 3,700 
Alfonso XII. | 3,090 278 10 | 42 7 16 5 | 4,800 
Jorge Juan... Wood 935 WS 5 29 6 12 2 1,100 
| 
Reina Christina............. Steel. 3,520 282 2 @ 7 16 5) 3,970 
Velasco.. ..| Iron, 1,152 209 11/29 3 | 12 5! 1,500 
} j | | 
Don Antonio de Ulloa... | 1,130 210 32 12 6) 1,600 
| 
Don Juan de Austria .... 1,130 210 32 12 6) 1,600 
Isla de Cuba . | Steel. 1,030 185 30 li 6) 2,200 
| J 
Isla de Luz6n..... .....0. a 1,030 185 30 11 6) 2,200 
| | 
Marqués del Duero.......... | Iron 0 157 5 | mT 8 5 550 
| 
General Leso .........0. 524157 5 | 5 7 8 6 600 
Elcano....... 524 157 5 2% 7 8 6 600 


It is impossible to get accurate figures of the cost of 
the cruisers which were sunk in the battle of Manila. 
Many of them were practically worthless, although 
their first cost may have been very great. The cost of 
Cervera’s fleet is figured by ‘‘ El Nacional”—and the 
value of the vessels certainly would not be overesti- 
mated by this paper—as follows : 

Vizcaya ..« $3,600,000 








Diseased s. speséesnceeskcredeknense 3,600,000 
Maria Teresa.... .. 3,600,000 
Crist6bal Colon. . 4,400,000 
Plut6n 500,000 
Mans uses. uh: teeiees- Gas cctepaeecens eaxdeenah 500,000 


3,800,000 





$20,000,000 
20,000,000 were 
lost to Spain in less than four hours. These figures 
check fairly well with those given in Brassey’s Naval 
Annual. To the loss of territory and indemnity which 
Spain will have to pay should be added the $35,000,000 
worth of vessels sunk or captured, and to this will also 
have to be added an immense sum for the loss of 
freight and passengers which would have been carried 
in Spanish bottoms had it not been for the war. All 
this is a part of Spain’s punishment. 
_- a - —= 
A Unique Map of the Philippines. 
A truly magnificent present has been received by 
the widow of the assassinated Spanish premier Canovas 
from the friends of her deceased husband in the 
Philippines. The gift consists of a splendid imap of 
the Philippines made of solid gold, with all the 
provinees in relief; each city is marked by a ruby, 
every inscription consists of sapphires, and the dedica- 
tion of brilliants of the choicest beauty. The map is 
inclosed in a beautiful frame, likewise composed of 
gold and precious stones and surmounted by a golden 





7.500 }.... 


bust of Canovas. The whole creation rests in a case of 
the finest wood, which is likewise a work of art. The 
gift represents a value of 120,000 marks ($30,000). The 
Duchess of Canovas intends to exhibit it publicly for 
the benefit of the national subscription.—Gold und 
Silberw. Industrie. 
Rapid 
The law authorizing the city of Paris to erect a sys 
tem of metropolitan railways having been jpromulgated, 
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Transit in Paris, 


the municipality have published the terms of the con- 
vention concluded in July last with the General Trac- 
tion Company, which undertakes to form within six 
months a special company for working the lines when 
constructed, with a capital of not less than 25,000,000 
franes ($5,000,000). The total length of the system of 
lines is forty English miles, but only twenty-five miles 
will be taken in hand at first, the city undertaking to 
construct the first portion in eight years. 

As this is perhaps the first example of such a consid- 
erable work being undertaken by a municipality, de 
tails of the working convention may of interest, 
says The London Economist. It has already been 
stated that the amount of the loan to be raised for the 
execution of the first portion of the lines is 165,000,000 
franes ($33,000,000). The Traction Company, which 
has obtained the working concession, undertakes to 


be 


employ only Frenchmen, and to have all its plant and 
rolling stock made in France. The board of directors 
of the working company must be exclusively French ; 
the company will be permitted to have its depots and 
works outside the city, but they must pay the octroi 
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a | anne, int oa 
In. In. | In. Kts.| Tons, Men 
\ Two ll-in.; ten 5°5-in.; eight 2.2- ) | 
12 10%) 3 - in. Q. F.; eight 14-in.; two 6 2 1,200 . r00 
machine guns \ 
\ Two 11-in.; ten 55-in.; eight 2°2- } 
12 10% 3 in. Q. F.; cight 14-in.; two 6 20 1,200 | 500 
/ machine guns. 
| \ Two ll-in.; ten 55-in. Q. F.; two} 
} 12 10%' 3 | 27-in.; eight 22-in.; four 1°4- 6 21 | 1,200) 500 
| if in.; two machine guns, \ 
| | Two 10-in.; ten 6-in. Q. F.; six 4°7- } | 
6/6 lly in,; ten 2°2-in.; ten 14-in.; >| 4 20 | 1,000! 450 
| i two machine guns. ) 
) Two 12-pdr.; two 6-pdr.; two 37-1! »o _ 
ie ‘ae j mm, automatic. ‘| ° 100) 6; 
.|T wo 12-pdr.; two 6-pdr.; two 1-pdr. 2 30 10070 
{ Six 6°2-in.; two 2°7-in.; three 2°2- ) 
«i Beees in. Q. F.; two 1'5-in.; six 14 51175 600. 375 
} | ' in.; two machine guns ‘ 
| | \ Six 6°2-in.; two 2°7-in.; six 6-pdr. } 
Isccolices Q. F.; four 3-pdr.; five ma- 5 1175 600 300 
| ( chine guns. ) } 
|) Three 4°7-in.; two 2°8-in.; two ma- | | 4 ‘ . 
aaa | 4 chine guns, fae be 180 | 146 
| | | { Six 6°2-in.; two 2°7-in.; three 2°2 l | 
Jocvchoces cool 4 in. Q. F.; two 1%-in.; six 6- 5175 600 370 
| pdr.; two machine guns. ) 
‘Three 5°9-in.; two 2°7-in.; two | , os = 
, are ae ‘| ' machine guns. fi-oe-[1#3 220 178 
|‘ Four 4°7-in.; two 27-in.; twoQ.!| « e . 
hee ae | i F.; five machine guns. c| * 4 210 130 
‘Four 47-in.; three 22in.Q. F.; 4) « 1 . 
17 two 1'5 in ; five machine guns, | 314 210 | 130 
) Four 47-in.; four 6-pdr. Q. F.;1 | 9 ‘4 . 
| ‘ two 3-pdr.; two machine guns, | 3 16 160 160 
j Four 47-in.; four 6-pdr. Q. F.;1)| 9 ‘4 , ) 
: ae two 3-pdr.; two machine guns. { | 8 16 160 | 16 
| j One 6°2-in.; two 4°7-in. smooth | | 10 90 | 98 
| ; bores ; one machine gun. ‘| 
| } Two 4°7-in.; one 3°5-in.; two Q./| » » 
soo F.: one machine gun. y} 2 il | 9% 
) Three 4°7-in.; two Q. F.; two ma-/ | x A 
oscelececleces ; chine guns. ( | 1 q 5 80 | ilé 





duties on the materials employed, as if the buildings 
were within the city walls; the names of the stations 
wust be of a uniform color and must be so placed that 
they may not be confounded with advertisements ; the 
minimum wages or salary to be paid to any of the 
company’s servants or employes will be 150 franes per 
month, or for workmen engaged temporarily 5 franes 
per day ; the wages must be paid in full during the 
period of military instruction ; the day’s employment 
must not exceed ten hours, with a whole day or two 
half day’s rest weekly, and ten days’ holiday annually 
without deduction of wages ; in case of sickness wages 
must be paid in full for at least a year; in 
accident, until complete recovery, without prejudice 
to the indemnity to be paid if permanently disabled, 
wholly or partially. 

The fares are fixed at 25 centimes (5 cents) first 
and 15 centimes (3 cents) second class for any distance. 
Passengers before nine in the morning may have for 20 
centimes (4 cents) areturn ticket, available at any hour 
in the day. Children of the municipal schools are to 
pay a fare of 5 centimes (1 cent) only when traveling 
The working 


ease of 


class 


collectively, accompanied by a master. 
company will pay to the city for the use of the lines 10 
centimes (2 per first and 
centimes (1 cent) second class, increased progressively 
should the number of passengers carried during the 
year exceed 140,000,000. Children traveling for 5 cen- 
times are not to be taken into account for the pay 
ment or the number. The stations and means of access 
to the platforms to be at the charge of the company, 
but the platforms are comprised in the work executed 
by the municipality. The concession is for thirty-five 
years, but the city reserves a right of purchase from 
the year 1910. 


cents) class passenger 4 
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AN IMPROVED TYPE OF ZEISS FIELD GLASS. | 

Phe Galilean telescope, while an improvement over 
the ordinary astronomical telescope fitted with terres- | 
trial eyepiece, possesses the disadvantage of having a 
small field and requires object lenses of considerable | 
diameter and moderately long focus in order to give a| 
fairly flat fieid with suitable illumination. 

it has long been a live problem with opticians as to 
how the field might be enlarged and the bulk reduced 
while maintaining good illumination and sharp defini- 
tion. The solution of the problem has been reached 
in amanner which inereases the optical efficiency of 
the field glass in every possible way by the application 
of Porro’s prismm—invented independently by Porro and 
Prof. Abbe—in the new Zeiss field glasses, now being 





WA | 


BAUSCH & LOMB—ZEISS FIELD GLASS. 


manufactured in this country by the Bausch & Lomb 
Optical Company, Rochester, N.Y 

These glasses are the invention of Prof. Abbe, of 
Jena, to whom optical science Owes 80 Inany recent im 
provements 

It is only within the last few years that the optical 
manufacturer has attained the refinement which ena- 
bles him to produce this class of work 

The illustration shows the Zeiss binocular field glass | 
partly in seetion, with the Porro’s prisms in position 
It will be noticed that the light first passes paren 


the obj “tive liens, is reflected twice by the first prism, 
. 
and enters the second prisin placed at an angle of 45 





to the first, where it is again twice reflected, emerging 


parallel to its original direction, where it is magnified 


by the eyepiece, which is of the compact Kellner con 





struction 

The three principal defects of the ordinary binocular | 
field glass are overcome by the use of these prisms, | 
which have the effect of erecting the inverted image | 
formed by the object glass, shortening the telescope | 
by two-thirds, and at the same time giving a means of | 
placing the object glasses farther apart than the eye- 
pieces are, 

The amount of this displacement is variable within 
wide limits and has the effect of increasing the stereo- 


scopic effect possessed to a certain extent by ordinary 
binocular glasses, giving greater relief and appearance 
: | 
of solidity to the images of objects seen at a distance. | 


The relation of aperture to magnification has been 
so caleuleted that the largest possible amount of light 


is wade to enter the pupil of the eye, the actual dia- | 
z | 


meter of which has been taken into account in caleulat-| means of a pipe, one end 
In order to reduce weight, the cases | of which springs from the 


ing the « vepieces 
are made of alumi 
num covered with 
leather 
Adjustment for the 
correct pupiliary dis 
tance of any user is 
made by moving the 
two parts of the bi 
nocular about the 
axis of the hinge. <A 
click setting device 
enables any indivi 
dual user to deter 
mine his own pupil 
lary distance and set 
the click to that dis- 
tance permanently, 
Each ocular is focus- 
ed separately, so that 
in case there are dif- 
ferences in the foci 
of the eyes they may 
be compensated for 
in the fleld glass, giv- 
Ing correet comet 
e of the two im 
ages and increasing 
the distinetness of 
the combined image 
The extraordinary 
depth of 
these glasses makes 


focus of 


it unnecessary to 





change the focus after it has been once determined 
for the eyes of the user, except for objects extremely 
close to the observer. 
a 
A NEW INSULATOR. 

The insulator which formsthe subject of the accom- 
panying engraving is constructed in the form of a tube, 
divided into longitudinal sections, each of which has 
interlocking shoulders and a head at its outer end, so 
that the sections may be fitted together to form a con- 
tinuous tube, securely and effectively holding the con- 
ductor. 

Of our illustrations, Fig. 1 is a perspective view and 
Fig. 2 a sectional view, both showing the insulator in 
position. 

The insulator is made in two duplicate sections, each 
having its edges provided with interlocking shoulders, 
as shown in Figs. land 2. By this means the two sec 
tions can be made to fit exactly together. The head of 
each section is outwardly beveled to prevent chafing of 
the wire, and is provided with a notch through which 
the wire may be passed. Projections on the sections 
are adapted to be embedded in the material and hold 
the insulator, to prevent the sections from turning and, 
therefore, displacing the insulator. As indicated in the 
engraving, the insulator is adapted to be held in the 
joist or other framing of a building through which the 
wire is to be passed. 

By means of this device, the wires may be securely 
held and leakage prevented. The insulator may be 
applied after the wiring is done, or the insulator may 
be first placed in position and the wire then run 
through it. When once in place the insulator cannot 
be accidentally removed. 

The device is the invention of Charles L. Wingard, 
Walla Walla, Washington. 

THE CRITERION AUTOMATIC ACETYLENE HOUSE 
GENERATOR. 

Herewith are presented illustrations of two styles of 
acetylene gas generators manufactured by J. B. Colt & 
Company, and especially intended for lighting single 
dwelling houses, country seats and outbuildings, small 
and medium manufacturing plants, ete., though the 
system can be made to embrace larger establishments. 





There appears to be no limit in this direction, 
The first illustration represents machines with a sin- 


gle set of four earbide holders. The form shown in the 


jsecond illustration shows the possibility of doubling 


the charge of carbide without increasing the tloor space, 
by employing a double row of holders. 

It is obvious that several stands, either with a single 
or double row of holders, may be used with!the one gas 
holder and water valve, thus enabling a very large 
charge of earbide to be used, 

These machines are so simple that they can be man 
aged by any one having ordinary intelligence, and the 
convenience and rapidity with which they can be loaded 


are among the special advantages. The automatic ar 


lrangements whereby the production of gas and the 


regulation of its flow is governed in consonance with 
the necessities of demand and supply, are positive in 
their action, and no gas is wasted. The machines are 
strong and durable. 

Each apparatus consists of a gasometer, a stand sup 
porting the carbide hold- 
ers, connections between 
the two being had by 


AUTOMATIC MULTICHARGE ACETYLENE GENERATOR. 





top of the stand, the other joining the condenser at 
the bottom and left hand side of the tank and at the 
same time acting as a guide. A water pipe is connected 
in reverse order. In the generator shown in the larger 
engraving a water tank is added to the stand above 
the upper set of holders. Otherwise the details of the 
two machines are identical. 

In setting up the Colt acetylene generator, the pipes 
between gasometer tank and stand are connected, and 
also the water supply pipes, carbide is introduced into 
the holders, and the water turned on. Meantime the 
stopcock and condenser drip is opened to allow free 
exit for contained air, permitting the gasometer to 
sink to its lowest level. Gas from the holder, entering 








WINGARD’S INSULATOR. 


the connecting pipes, expels the air from the machine, 
when stopeock and water regulator are closed, caus- 
ing the gas to flow into the gasometer, which immedi- 
ately begins to rise. When sufficient quantity of gas 
has been secured in this way, gas is admitted to the 
| service pipe, the residual air is forced out through 
| different burners which are opened for this purpose. 
| When the flame no longer reveals a bluish tinge, the 
| last trace of residual air has been got rid of. 

When water is admitted to a carbide holder, gas is 
| immediately but slowly and gradually evolved. Water, 
| 





however, can only reach one holder at a time, and it is 
only when the carbide has been thoroughly exhausted, 
and its receptacle filled with water, that the water can 
enter the next one of the series ; and whenever the flow 
lof the gas is too great, or the gas too rapidly evolved, 
water ceases to flow into the holder, it being forced 
back by the flow of the gas. 

The gas produced in the holder passes out through 
the pipe connecting to the stand and is conveyed 
into condenser, where it is cooled and parts with its 
moisture. It then rises into the gasometer, where it is 
stored, or passes on through the service pipes for com- 
bustion. When an excess of gas is being sent to the 
gasometer it rises, and by means of levers closes the 
water supply, when the production of gas ceases ; but 
when consumption is again begun and the gasometer 
falls, the lever descends and the water is again turned 
on. The complete iso- 
lation of the holders 
is effected without 
the use of valves. By 
this means the carbide 








in each holder is en- 
tirely protected from 
moisture until it is 
required for the pro- 
duction of gas. 

The gas pressure may 
be increased by placing 
weights on top of the 
gasometer ; this is often 
rendered necessary 
when gas has to be 
forced to considerable 
distances, or through 
many diverging service 
pipes. The gas is pre- 
ferably used under a 
pressure of from two to 
three inches of water. 
Water requires to be 
renewed in the tank 
only as often as the 
holders are charged 
with carbide. The car- 
bide expands when 
slaked to twice its 
volume; therefore, the 
receptacle should be 
filled only about one- 
half. 

The greatest conveni- 
ence about the machine 
is the ease of reloading , 
it is not necessary to 
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transfer the residue from the holders, but each holder 
may be carried out independently, thus avoiding soil- 
ing the clothes and hands. 

These machines are manufactured by Messrs. J. B. 
Colt & Company, of 125 West Thirty-seventh Street, 
New York, with branches in Chicago and San Fran- 
cisco, 
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Danger in New Hunting Rifles, 

When one comes to discuss rifles, range, and the ave- 
rage distance at which game is shot, he is likely to 
strike contradictory opinions. A prominent hunter, in 
speaking recently of the great effectiveness of the 
Ameriean rifle, said that in his experience, elk, moose, 
bear, and white-tailed deer were most generally killed 
within a range of 175 yards; and that this was so be- 
cause they were apt to be discovered within this dis- 
tance, not because of any lack of carrying power in the 
rifle. When this statement is contrasted with the 
prospectus of the latest rifle, which has a first sight of 
250 yards, a flat trajectory, and a maximum range 
of 2,200 yards, what is the average hunter to 
think ? 

Of one thing there is no room for doubt, and 
that is that this year many people are preparing 
to go to the woods deer shooting, and will take 
with them the new rifle. Its wonderful range and 
penetration are due to the new smokeless powder 
employed in conjunction with a bullet sheathed 
in copper so as to present a harder surface to the 
rifling than lead. This projectile is foreed through 
a barrel from 20 to 24 inches long, the rifling of 
which has about one turn to every 8 inches. The 
great objection raised by experienced hunters to 
such an arm as this is, that with the long range 
one never knows where the bullet is likely to bring 
uponee it has left the gun. A few years ago a 
hunter fired at a deer at a distance of 183 yards 
as measured after death. The animal was standing 
at the foot of a slight bluff of loamy sand in 
whieh not a stone or rock was to be seen. The 
rifle was fired and the deer fell, the bullet hav- 
ing gone clear through the heart, missing the 
ribs on both sides. Immediate- 


| that the bullet will, rather, pass completely th ough ¢ 


the body without shattering opposing bones, or tearing 
a large hole in the softer opposing substances, so that if 
the animal be not hit in the brain or heart it may travel 
a long way before loss of blood brings it down. The ex- 
perience of most hunters is in favor of a 45-caliber bul- 
let composed of one part tin and forty of lead, weigh- 
ing 350 grains, propelled by from 90 to 110 grains of good 
black powder. This bullet will not have the same 
ricocheting power as the other.—New York Sun. 
A NEW STEAM MOTOR. 

We give engravings of a steam motor recently 
finished and tested at the works of The Merrell Manu- 
It has been called 





facturing Company, Toledo, Ohio. 
a rotary engine by its makers, on account of the 
intimate connection of the reciprocating parts with 
the revolving parts, and the perfect balancing, which 


insures a smooth action. The engine is very compact, 





and, as it runs at high speed, it can be used to advant- 
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LONGITUDINAL SECTION OF ENGINE. 


meter showed 75 volts when the motor was run on the 
compound system, and but 20 volts without the com 
pound, the pressure remaining the same. 

The engine, as built, was made simply for the purpose 
of demonstrating the principle involved. The motors 
have been tested by a brake test to 91¢ horse power 
with but 35 pounds of steam. 
signed by R. D. Watson, of Toledo, and patents covei 
ing same have been issued. 
+e 
| The Romance of Aluminum, 


The engines were de 


In ‘“ Nature 
which reference is made to an ineident in pRoman 
history which, up to the time of Sainte-Claire Deville, 
had been overlooked by scientists for many centuries, 
it is related by Pliny (23 A. D. to 79 A. D.) that during 
the reign of the Emperor Tiberius (41 B. C. to 87 A. D.) 
a certain worker in metals (faber) appeared at the 
palace and showed a beautiful cup composed of a bril- 
{liant white metal that shone like silver. When the 
artificer was presenting it to the Emperor he par- 
posely dropped it on the floor of the chamber. 
The goblet was so bruised by the fall that it 
seemed to be irretrievably injured ; but the work 


Historiarum” (lib. 36, cap. 26), in 


man took his hammer, and in the presence of the 
court repaired the damage without delay. It 
was evident that this ' 
though it had almost the same brillianey, besides 
being much more ductile and considerably lighter. 
The Emperor questioned the artificer closely, and 
learned from him that he had extracted the metal 
from an argillaceous earth -— probably the clay 
known to modern chemists as alumina. Tiberius 
then asked if anyone besides himself knew the 
process, and received the -proud reply that the 
secret was known only to himself and Jupite: 
This answer was sufficient. The Emperor bad 
reflected that if it were possible to obtain this 


metal was not silver, 


metal from so common a substance as clay the 
value of gold and silver would be greatly reduced, 
so he determined to avert such a lamentable 
catastrophe. He caused the workshops of the 
discoverer to be wholly destroyed, and the luck- 

less artificer was seized and de- 





ly after a hail was heard from a 
point about 200 yards back of 
the shooters, and an angry man 
was heard asking where in thun- 
der they were shooting, as the 
bullet had just skimmed over 
his head. A close examination 
showed graze and leaf holes four 
feet above the heads of the 
other party of hunters, and it 
would seem that the bullet had 
traversed two sides of a triangle, 
from the rifle to the quarry, and 
back from the quarry to the 
other base corner of the triangle. 
If such a thing is possible with 
an ordinary rifle sighted to 100, 
150, 300, and 500 yards, what 
would be the possible result with 
the copper-sheathed bullet, low 
trajectory, and 2,200-yard range 
in a wooded district ? 

In still another case a well 
known hunting writer from the 
West, now residing in New 
York, chanced upon a moose 
feeding about 200 yards away, 
and, with the idea of taking the 
second shot himself, told his 
companion, an amateur, to try 
the first shot. The bullet was 
seen to strike the ground nearly 
four feet in front of and about 
six feet short of the moose. 
When an examination was made, 
it was found that there had been two moose feeding 
within 100 yards of each other, and that on the trail 
of the far one was blood. Following the trail the 
moose was eventually bagged, and it was found that 
the bullet had entered at the lower side of the 
stomach, and was lodged in the fat of the hump, 
showing clearly that the animal had been hit by 
the ricocheting missile. An examination of the spot 
where the turf flew showed a flat piece of rock, an 
inch or so under the surface, which the bullet had hit 
and glaneed from. Many similar stories might be re- 
lated of the vagaries of glancing bullets, and the pos- 
sible dangers are making a number of hunters very 
chary of going out with these new rifles, which, what- 
ever advantages they may have in other places, are not 
believed to be suitable for deer shooting in the Eastern 
States. Apparently, English sportsmen are also enter- 
taining similar fears, for a prominent big game shot 
recently advocated a restriction in the matter of the 
rifling. 

Both English and American hunters appear to hold 
the idea that the wound inflicted by the metal-sheath- 
ed bulled fired from the exceedingly long range rifle, is 
not of the type best calculated to stop the game, but 











SINGLE CYLINDER DOUBLE EXPANSION ENGINE. 


age in driving dynamos and other machines running at 
high velocity. 

One of the views shows the motor in perspective ; 
the other shows a longitudinal section of the motor. 
In operation, the steam or air is admitted from the 
bottom and enters between the pistons, driving them 
outward to the position shown at the left. When 
the pistons are in this position, the cam-valve opens 
the top port and closes the feed port, thus allowing 
the steam or air to escape from between the pistons 
and pass to the opposite side of the pistons, driving 
them inward to the position shown at the right hand. 
When this stroke is completed, the extension-stems 
on the piston open the end or exhaust valves, which 
remain open until the pistons complete their outward 
stroke. To reverse the motor, steam is supplied from 
the top instead of the bottom. The motor, as shown, 
is so arranged as to admit of using the steam or air 
but onee and exhausting, or it can be used twice as 
above explained. It is stated that, with a 5-pound 
pressure, using the steam but once, the motors run at 
a speed of 80; and with the same pressure, using the 
steam twice, the speed was increased to 176 revolutions. 





When this motor was connected with a dynamo the volt- 


capitated, so that his secret might 
perish with him. M. Sainte- 
Claire Deville had no doubt that 
this metal was aluminum, and 
he asserted that the wanton 
cruelty of Tiberius had deprived 
the world of this valuable metal, 
which remained unknown for 
eighteen centuries. The extract- 
ing of aluminum, discovered by 
the Roman craftsman in the first 
eentury of the Christian era, 
thus became one of the lost arts, 
—Aluminum and Electrolysis. 
————2 oe _____ 
The *Oregon’s” Brave Men 
in the Fireroom, 
Sergt. Frederick A. Ramsey of 
the battleship ** Oregon” writes 
in a letter to his father, i: 
MeMinnville, Ore., under date of 
July 7: “When the * Maria 
Teresa’ had beached herself and 
hauled down her 
shaped our course for the ‘ Viz- 


eolors, we 


eaya,’ Which was about 500 yards 
ahead of us and steaming her 
best. We opened fire on her 
with our two forward 13-ineh, 
four 8-inch, and two 6-ineh guns, 
The gunners kept firing as fast 
All the time the 
were 





as they could. 
fight was going on we 
steaming under toreed draught, 
which was very hard on our fire- 
room force. The heat in the fireroom was 165 degrees. 
You will wonder how men can stand such heat, but 
they did it, and we give them the credit which they 
are justly entitled to. The officers sent down dozens 
and dozens of bottles of iced beer to revive them, and 
we stationed men along the passages leading down to 
the firerooms to herald the news to them; and every 
time we sent a ship to the beach or shot away her 
colors, they were told, and the cheers came up to our 
ears through the ventilators, which run up on deck. 
They would say, ‘Sink them ; sink them,’ ‘ Remember 
the “ Maine,” boys,’ and ‘ We will catch them or blow 
the boilers out trying.’” 





ConTRACTs for the four new boats to be built for the 
North German Lloyd Company have now been placed. 
Two cargo boats, each of about 8,100 tons carrying 
capacity, are to be constructed at the Tecklenborg 
Shipbuilding Yard, Bremerhaven, for the Bremen- 
Baltimore service, and two cargo and passenger boats 
of about 10,000 tons capacity, each will be built at the 
Blohn & Voss Company’s yard, Hamburg, for the New 
York line, 
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Trolley 
AMERK 
test difficulty in the 


AN: 


Santiago cam- 


To the Ex 


Pe rhaps the grea 


paign was in the lack of transport, and | would like to 
ask if a military trolley line would have been feasible. 
\ discussion might interest your readers in general. 


if a vessel had been sent with the squadron completely 
and working a trolley, could 


equipped for setting up 


not the reserve troops under guidance of experts have 
rapidly felled treesand made a road, with or without 
rail A trolley would have added immensely to the 
eflicieney of the commissariat And it may be asked | 
why contractors who farnish poor food and clothing 


are not as sharply looked after as are those contractors 


who furnish poor munitions {n army deserves to be 
ically provisioned as were Nansen's expedi 
of kola 
the troops advancing on 
far 
involve 


ntifica 


AS S@} 


tion ertainlv ifa chocolate and a 


had 


santiago 


cane 


lemon been carried by 


have been more 
civilization 


hardtack and sow 


the would 


Does not 


service 


our seientifie 


effective 
the superseding of the army mule, 
belly 
nitions advanced far beyond the land transport and 
to me thata 
AMERI 
CAN at this time would be of great value and interest. 


Hiram M. STANLEY. 


departments It 
the SCIENTIFI 


comlnissariat appears 


discussion of these matters by 


1SUS 


Lake Forest, IIL, July 19 
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Vertical versus Inclined Armor, 

To the Editor of the SCIENTIFIC AMERICAN : 
In view of the recent advances in the manufacture 
of armor-piereing projectiles, I should like to ask 


about the relative values of the American and British 
systems of battleship protection for the * vitals.” 

It seems to me that the curving 
the protective deck to meet the bottom of a thin belt 
be efficient the future than 
our own use of a single thick belt. 

For example, take a United States ship with a 10-inch 


English device of 


will be found to more in 


belt and Koglish battleship with equivalent armor 
of say a 6-inch belt reinforeed by a 3-inch sloping deck; 
all the to be Harvey nickel steel. 
Then assume a capped shot with just sufficient energy 
the 10 inch belt. In the 
have now complete penetra 


of 


armor reforged 
to completely 
United States 


tion; but in the British vessel, in penetrating the 6-inch 


penetrate 


ship we 


belt the projectile loses its cap, and so has to attack 
the 3-inch inclined armor without the protection of a 
cap and with a point more or less weakened. Under 
these circumstances, I should think that the projectile 
up the the 3-inch 


deck and fail of penetration. 


would be broken on hard face of 

I wish very much to get your opinion on this point, 
which seems to be of some importance 

GEORGE B. Moopy. 

214 Broadway, Bangor, Me., July 24, 1898. 

| There is much to be said in favor of both the sys 
tems above referred to. Their relative value will de 
pend somewhat upon the type of projectile used by 
the enemy If a solid armor-piercing shot is used, the 
thinner side armor and sloping deck will prove more 
effective, fo 
In tl passing through the 
vertical armor, the capless shot, if it were not shat 
tered against the sloping deck, would probably be de 
flected and the 
shell were used, we think the vertical 10 inches would 


it would, in all like 


r the reasons sugyested by our correspond- 


ent re other case, after 


never reach vitals. If armor-piercing 


be preferable, for the reason that 


lihood, be burst before it got through, whereas it 
would stand a good chance of passing through the 6 


inches of vertical armor and bursting in the bunkers 
and against the sloping deck. The great effort of de 
such defensive armor that 
ship, and for this purpose 
the vertical armor is, we think, preferable.—Eb. ] 


signers is to give a ship 


shells will burst outside the 


The Anctents’ Hospitals, 
4 very interesting and pleasing discovery is an- 


nounced from Baden, near Zurich. The learned have 
been discussing for ages whether anything in the 
of hospitals was known to the ancients—it is not to be 
said that they have been disputing, for there was not 
hitherto to a lively argu- 
the volume of Greek 
und Roman literature, carefully, too, without noticing 


material enough support 


ment One might read whole 


one passage that might be interpreted as an allusion 
The of 
fail to speak of them surely, if any existed; but noth- 


to a hospital. works Hippocrates could no 


there beyond a reference to the notes of “eases 


»bserved in the Temple of AZsculapius. So it is gen 
erally assumed that there were no hospitals in those 
da the Aesclepia were * baths” with massage treat 
ment. Scholars who hold to the other opinion ean 
adduece only hints in its favor 

one has actually been dis 


“fourteen rooms, supplied with many kinds of medical, 
pharmaceutical, and surgical apparatus, probes, tubes, 


and even a collection 
wounds ”"—but these 


pincers, cauterizing instrume 


of for bandaging 


safety pins 


In short, has not the art of war as regards mu- | 


| World. 


way | 


‘ graphs, on being developed, showed a perfect repre- 


» | general effect being that of a photograph of Christ and 





| 
| 


But now we hear that| Rear Admiral Dewey, the American troops may feel 
vered at Baden, containing | very much at home there when they ride through the 


| things are familiar. ‘' There are also medicine spoons 
jin bone and silver, measuring vessels, jars, and pots 


ment used.” 
pears to be in the reign of Hadrian. 
a military hospital, for this was the station of the 
But the find is certainly 
for the army 
is one of the 


Cesar refers only 


Probably it was 
| Seventh and Eighth Legions. 

interesting on that 
of Rome and 
deepest mysteries of archeology. 


iess account, 


|} not 


medical service Greece 


once to his regimental surgeous—is there a single dis- 
tinct allusion elsewhere? We hail with puzzled grati- 
| tude the casual remark of Xenophon that the Spar- 
tans sent their doctors to the rear whena fight im- 
pended—but we look vainly for more information from 


him or anybody else. 
i 
AN IMPROVED LEAD PENCIL. 

A lead pencil has recently been patented by Gott- 
helf M. Seidel, of Easthampton, Mass., which ar- 
ranged to hold different movable leads, any of which 
can be readily projected and locked in place for imme- 


is 


diate use, 

Referring to our illustrations, it will be seen that the 
pencil is provided with a casing, one end of which is 
open and adapted to receive an ordinary pencil or era- 
| ser. The other end, however, has a number of longi- 
tudinal chambers or recesses containing leads of differ- 
ent colors or of different degrees of hardness. Each 
lead may be extended through a head on this end of 


the casing when in use, and may be locked in place by 
any suitable means. The locking device illustrated in 
Figs. 2 and 3 consists of a slide fitted to move on in- 
clined guideways formed in the head. When the slide 
is moved outwardly, its inner end presses against and 
locks the lead in place. 

When it is desired to use one of the leads, the corre- 











SEIDEL’S LEAD PENCIL. 


| sponding slide is moved rearwardly to release the lead, 
and upon tilting the casing slightly, the lead is pro- 
jected outwardly and may be locked in place by mov- 
ing the slide forward. 


>+eo+> 


Photograph of the Holy Shroud by Electric 
Light. 
In Turin, the other day, according to Il Osserva- 
tore Romano, a photograph by electric light was 


taken of the Holy Shroud, which gave an admirable 
reproduction of the body of Christ, says The Electrical 
The Holy Shroud was recently exposed to 
veneration, and King Humbert, who is its hereditary 
| guardian, at first hesitated to give authority to have it 
| photographed, lest the photographs should be specu- 








jlated in. However, his Majesty at length gave the re- 
quisite permission to Signor Secundo Pia, a lawyer and 
art, who had 








member of the committee on sacred 


_| offered to photograph the Holy Shroud at his own 


lexpense. Signor Pia prepared his plates aceording| 
jtoa special method, rendering them sensitive to the 
| yellowish tint of the Holy Shroud by means of power- 
| ful electric reflectors. ‘‘ Formerly,” says Il Osserva- 
| tore, “‘the appearance of the Holy Shroud gave an 
idea of the contour rather than the facial lineaments 
jand body of Christ. On the other hand, the photo- 
sentation of the face, hands, and limbs of Ch=:st, the 
| not of his shroud.” 
| —_—_ oe 

of Manila, 

If Manila surrenders without being bombarded by 


Street Cars 


streets of Manila in street cars which were built in this 
country, says The Railway Review. The total street 
car equipment of the “Tranvias de Filipinas” was 
built by the J. G. Brill Company, of Philadelphia. 





Miscellaneous Notes and Keceipts, 
Testing Sumac.—Prof. W. Eitner says, in Der Gerber, 


| for ointment, some still containing traces of the oint-| that sumac is best tested for purity by using a wmi- 
The iatest date of the coins found ap- 


croscope. The leaves of Rhus coriaria, from which 
the Sicilian sumac is prepared, are covered with very 
fine hair upon both sides, especially on the back, 
which covering is so glaring that the detection of a 
sophistication is easy. 

Waterproof Gelatine Paper.—The paper is coated on 
both sides with a solution consisting of 1 part gelatine, 
4 parts water, and 1 part glycerine. Coagulate the 
gelatine and immerse the paper in a solution of 750 
ce. em. of formol in 5 liters of water. The paper thus 
treated is, after drying, impervious even to steam.— 
Nueste Erfindungen u. E. 

New Thermometer Fluid.—In determining low tem- 
peratures, thermometers filled with toluol alone or with 
a mixture of toluol and aleohol were employed hereto- 
fore. These latter thermometers could only be used as 
faras minus 100 degrees (below zero), because the said 
mixture solidified in a lower temperature. According 
to Kohlrausch petroleum-ether, whose freezing point 
lies as low as about 190 degrees (C.?), is very suitable as 
a filling for thermometers to determine low tempera- 
tures.—Pharmaceutische Centralhalle. 

A simple method to restore the illuminating power 
of mantles was reported by Franck to the Polytechnic 
Society, at Berlin. As is well known, the mantles re- 
lax in illuminating power after they have been in use 
for souie time. This luminosity may be restored toa 
certain degree, by blowing out the mantle from the 
inside during the burning, which can be accomplished 
with the aid of a small glass or papertube. The presi- 
dent of the said society stated that he had personally 
tried this medium and had found it effective and, in 
consequence, recommendable. In order to facilitate 
the carrying out of the process, the German Incan- 
descent Gaslight Company manufactures a_ tube, 
mounted in arubber ball, which is very convenient for 
the said purpose.—Nueste Erfindungen und Erfahrun- 
gen. 

A Superior Solvent for Nitrocellulose.— Artificial silk 
prepared in the well known manner from cellulose has 
not met with the favorable reception expected. Thisis 
principally due to its behavior in presence of water. 
In amoist condition it loses 90 per cent of its strength, 
and this characteristic, without taking into account the 
objections raised by customers by reason of this pecu- 
liarity, renders the manipulations of dyeing and finish- 
ing difficult. To correct this evil an English inventor 
has been issued letters patent for remedying the hy- 
groscopicity of artificial silk—that is, its inclination to 
absorb water. The process consists in the addition of 
formaldehyde, acetaldehyde, paraldehyde, benzalde- 
hyde, or any other substance belonging to this group, 
to the solvent of the nitrocellulose, or in treating the 
drawn thread with a solution of these substances. The 
quantity of the formaldehyde or the agents required 
for the treatment before the denitration of the finished 
spun threads may be as much as 15 per cent of the 
weight of the nitrocellulose. Since formaldehyde or 
the above mentioned agents, in combination with 
ethyl alcohol or methy] aleohol, ether, ete., is an ex- 
tremely active solvent of nitrocellulose, it is advisable 
to add the formaldehyde, ete., when commencing to 
treat the nitrocellulose and to mix it.—Leipziger Faer- 
ber Zeitung. 

Testing Commercial Albumen. — Gelatine, dextrine, 
and mucilage are generally used for adulterating the 
dry commercial albumen. Again, the albumen may 
also be worthless through partial coagulation. For 
testing a sample, 2 grammes are stirred into a small 
quantity of distilled water, by which a sophistication 
with flour may be recognized. The mass is next di- 
luted with water to make 200 c. em. ; if the albumen 
contains no coagulated admixture, the solution re- 
mains clear. To 100c. cm. of the solution are next 
added 35 c. em. of a1 per cent tannin solution and 
about 0°2 gramme of a pure commercial tartar. This 
mixture is agitated and filtered. One-half the filtrate 
is mixed with a 05 per cent gelatine solution (of which 
25 ¢. em. correspond to about 0°1 gramme of pure com- 
mercial tannin). If the sample is pure albumen, there 
must in no case be a precipitate. Should the gelatine 
cause a precipitation, then an excess of tannin is pres- 
ent; the albumen contains in this case either adulter- 
ants or else it is coagulated in part. If a precipitate 
is caused at the second addition of tannin to the albu 
men solution, the albumen is adulterated with gelatine 
or similar substances. From the quantity of tannin 
required for the second precipitation may be deter- 
mined approximately the gelatine present, as the latter 
is capable of precipitating about four times as much 
as the same weight of dry albumen. 

The presence of gelatine and of dextrine in albumen 
may also be ascertained by heating tne solution of the 
product in a water bath. The albumen coagulates 
thereby and may be separated by filtering. If the 
sample is pure, the filtrate will give no precipitate 
with tannin. Dextrine and gum arabic can be found 
in the filtrate by the usual test methods.—Ann. Chim. 
Anal. Appliq., 1897, p. 241. 
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Alinit, 

Under this name a manufacturer of coloring matter 
in Elberfeld (Germany) has put on the market a pro- 
duct in the form of yellow powder which, according to 
the inventor, will make the production of cereals possi- 
ble independent of the richness of the soil in nitrogen ; 
in other words, it is supposed to play the same part in 
feeding these plants that nitrogen does in feeding legu- 
minous plants. 

A farmer of the name of Caron, to whom we owe 
the discovery of this product, says that “ alinit” is the 
cultivation of a germ of the soil which causes the nitro- 
gen in the air to enter into chemical combinations 
especially adapted to the nourishment of cereals. In 
experiments couducted in the laboratory and also on 
the farm, the plants treated with alinite produced from 
10 to 30 per cent more than those not treated. There- 
fore, alinite would do away with the use of azotie ma- 
nures, nitrates, sulphate of ammonia, ete., in the cuiti- 
vation of cereals. 

These experiments are certainly promising and worth 
being verified. This is what Dr. Hartleb, who com- 
munieated the results of his work to the congress of 
naturalists recently held in Brunswick, has just done. 

The cultivation of “alinit” is supposed to consist of 
the bacteria of putrefaction, and should resolve nitro- 
genous materials into nitrogen gas instead of causing 
them to enter into chemical combinations useful to 
plants. 

We must note that Hartleb was content with mixing 
“alinit” with earth without sowing any grain therein ; 
objections have been made, and they have weight, 
that the alinite germs cannot attack the nitrogen of 
the air except on condition that they live in common, 
in symbiose as scientists say, with the growing grains. 

In the last issue of the Revue Agronomique du 
Temps, M. Grandean reports on the observations re- 
cently made on “‘alinit” by M. Stoklasa, a professor of 
Prague. In common with those of Hartleb, they estab- 
lish the fact that.the ‘‘alinit ” germs, to which Caron gives 
the name Bacillus ellenbachi, is not a new species, but 
that it is the Bacillus megatherium discovered by Bary 
on putrefied cabbage leaves, and which also exists 
abundantly in the earth and in water. Cultivated in 
a soil containing a nitrate, it decomposed 20 per cent 
of this salt in the space of two months and a half. It 
would, therefore, seem that B. megatherium would be 
more harmful than useful, because it destroys the 
nitrogen which nourishes the plants. Besides this, it 
has two other extremely remarkable qualities. 
lasa pretends that ‘‘alinit” really attacks the nitrogen 
of the air, but only in the presence of a growing plant. 
During a trial growth of barley which lasted sixty 
days, one kilogramme of prepared earth attacked 
seventy milligrammes of nitrogen. 

In order to get an idea of the importance of this 
amount, I call attention to the fact that a hectare of 
earth 20 centimeters deep weighs about 4,000,000 kilo- 
grammes. Admitting an absorption equal to that 
claimed by Stoklasa, in the space of two months a hee- 
tare would have absorbed 280 kilogrammes of nitrogen, 


Stok- | 


to supply field and garden crops with nitrogenous food 
with certainty and with profit to agriculturists. Meth- 
ods have been patented for inoculating soils and seeds 
with the organisms which live in symbiosis with legu- 
minous plants in the nodules on their roots, and thus 
enable them to utilize the uncombined nitrogen of the 
air for the construction of the nitrogenous substances 
| which are especially abundant in the plants of that 
| famity. Pure cultures of these organisms are manu- 
factured and offered for sale by Farbwerke vormals 
Meister, Lucius & Briining, Héchst a. M., Germany, 
under the trade name of ‘‘ nitragin.” 

The advertisement of this firm, on the last page of 
the recent issues of the Deutsehe landwirtschaftliche 
Presse, states that the treatment of one morgen (0°63 
acre) of land with “ nitragin ” costs 2 75 marks (69 cents). 
This method of soil inoculation has been tried with 
varying success in Continental Europe, in Great Bri- 
tain, in the United States, and perhaps in other parts 
of the world. 

However, the only way to obtain a supply of nitro 
genous food from the air for the use of wheat, rye, 
corn, oats, barley, and other crops not belonging to 
the leguminous family by means of the root-nodule 
bacteria, is to first grow a leguminous crop and plow) 
it under as a “green manure,” or to feed it to farm | 
animals and apply to the land the manure produced. 
The evident need of the agriculturist is an organism | 
which will bring the nitrogen of the air into the form 
of achemical compound suitable for the nutrition of 
non-leguminous agricultural plants. The nitrogen of | 
the air is free ; nitrogen in forms suitable for food for | 
| cereal crops costs the farmer 6 to 13 cents per pound. 
A German agriculturist of the name of Caron, Ritter- 
gutsbesitzer at Ellenbach, in the province of Hesse, 
claims to have found this organism in the bacterium 
which he calls Bacillus ellenbachensis @. Pure cul- 
| tures of this organisin are manufactured and offered for 
|sale to agriculturists under the name of “‘alinit” by 
the Farbenfabriken vormals Friedrich Bayer & Com- 








| 











| 


two organisms: B. mesentericus vulgatus, the “ potato 
bacillus,” and B. subtilis. 

Frank (Annales Agronomiques, 1898, xxiv., 253) found 
the organism of “alinit” to be B. tereginus 

Dr. Paul Wagner, Director of the Agricultural Ex 
periment Station at Darmstadt, a most skillful, eare- 
ful, and experienced investigator, has tried “ alinit 
pot and fieid experiments with various crops and ob- 
tained negative results. 

The value of ‘“‘alinit” is, therefore, at present an 
open question which future experiments must settle. 
Theoretical considerations point to two conclusions: 
First, it seems logical to expect that if we plant with 
the seed large numbers (500 to 1,000 for each seed) of 
an organism capable of rendering available the humus 
nitrogen already contained in the soil and endowed 
with the power of absorbing more nitrogen from the 
air, our young plants should begin their growth with 
a vigor and rapidity that would insure an abundant 
harvest. On the other hand, it known fact 
that almost every bacteriuin multiplies at an astonish- 
ingly rapid rate whenever it is placed in a pabuluim 
suited for its growth. The wide distribution of the 
organisms under discussion argues therefore that we 
should study how to insure their abundance in the soil 
by making it a medium favorable for their growth 
rather than by adding relatively small numbers of 
them in the form of artificial cultures to soil which is 
deficient in them because of its unsuitability for their 
growth. 

While ‘‘alinit” and the methods proposed for its use 
may be devoid of value, the study of the question 
which it has ealled forth undoubtedly hastens the 
writing of one chapter of the history of the develop 
ment of our knowledge of the microscopic organisms of 


"in 


is a well 


the soil. Respectfully, 
JAMES WILSON, Secretary. 
—_——- e+ Oe 
Opening of the Waterloo and City Electric 


Rallway. 





The cost of the material 


33 acre) of land is 


| pany, Elberfeld, Germany. 


|for the treatment of one morgen (0'¢ 


| from 2°775 to 3 marks (69 to 75 cents), according to the 
|quantity purehased. Caron began experimenting 


earlier than 1894, and since that time has used his 
method of soil inoculation extensively at Ellenbach 
for the growth of various non-leguminous plants. He 
claims an increase in the harvests of as high as 35 per 
cent In some cases, 

‘**Alinit” and the process for its manufacture are 
protected by English patent No. 5,574, March 2, 1897, 
and undoubtedly by patents in other countries also. 
The commercial material is described as a brownish 
yellow amorphous powder sealed in a tube of yellow 
glass, packed in a cardboard box and accompanied by 
directions for its use and a pamphlet setting forth the 
results of Caron’s experiments. The powder contained 
in the tube is prepared from dry cultures of the organ- 
isms, of which a very large proportion of the individual 


The formal opening of the Waterloo and City Elee- 
tric Railway, London, took place July 11 in the pres- 
ence of a distinguished company, which traveled over 
the road by two trains. A representative of the Sct 
| ENTIFIC AMERICAN was among the invited guests. 
The new electric underground iine, which we hope to 
j illustrate in another issue, connects Waterloo Station 
|} on the Southwark side of the Thames with the * City,” 
| the terminus being at the Mansion House opposite the 
| Bank of England—a distance of a wile and a half. 

Access to it is obtained from Waterloo Station, whence 
| the tunnels, two in number, pass under York Road at 
la depth of only eighteen feet from the surface, 
| then descending toward the river they cross Waterloo 
| Road, a few inches below the main sewer of the Lon 
| don County Council. Proceeding along the line of 
| Stamford Street to Hatfield Street, they then pass un- 
|der the river in a northeasterly direction, ewerging 
j}under the Victoria Embankment in front the 


and 


of 


. . | . 
cells have passed into the resting spore stage, and are} Royal Hotel, at Blackfriars, whence they pass under 
: . . . | . : ‘ . P ; 
thus enabled to retain their vitality when stored for a/} Queen Victoria Street till a commodious terminal sta- 


whieh is more than enough for three excellent crops of 
grain. 


This is not all. M. Stoklasa also claims that Bacil- 


For the practical use of the material, it is The sta- 
infusion obtained is applied 
sown. Five hundred to 


long time. 
| mixed with water and the 


to the seeds before they are 


tion is reached opposite the Mansion House. 
| tions at each end are spacious and attractive, the tun- 
nels are lighted from beginning to end with the elee- 


lus megatherium inereases the assimilative power of|one thousand individuals of the organism are said to| trie light, the carriages are commodious and well ar 


nitrogenous substances of an organic nature. Turf 
eontaining 0°83 per cent of nitrogen (after having been 


| be made to adhere to each seed. 
Stoklasa, of Prague, has subjected ‘‘ alinit” to a care- 


ranged, the ventilation is good, and the trains passed 
from end to end with anease and rapidity that left no 


impregnated with alinite) contained, at the end of | ful study, and claims that the organism contained in| ground for misgivings as to the thorough and prac- 


seventy-two days, 42 per cent of its nitrogen soluble in 
water, 

The result of this experiment is that “ alinit”” would 
increase the fertility of soils rich in black mould. 

It would not be wise at present to take sides in such 
a complicated and little known question as that of 
alinite ; it offers such wonderful prospects to agricul- 
ture that it will not fail to cause numerous researches 
by scientists in all parts of the world. Practical per- 
sons will do well to await the results of the scientists’ 
experiments before making an extensive use of a pro- 
duet whose efficacy is not yet firmly established. 

The above article was published recently in Le Phos- 
phate. In order to learn what opinion was held by 
our own authorities on this subject, the editor wrote to 
the Department of Agriculture and received the accom- 
panying exhaustive and courteous reply : 

DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Wasutneaton, D. C., July 8, 1898. 
To the Editor of the SCIENTIFIC AMERICAN: 

DEAR Str: I take pleasure in sending you the fol- 
lowing statements in regard to “alinit,” which have 
been prepared in the Division of Chemistry of this 
department in response to your request of June 29. 

Since the announcement in 1885 of the experiments 
of Berthelot which indicated that the free nitrogen of 
the atmosphere is brought into chemical combination 
with other elements by the action of micro-organisms 
eontained in the soil, and the experimental demoustra- 
tion in 1885 by Hellriegel and Wilfarth of the part 
played by micro-organisms in the assimilation of free 
nitrogen by leguminous plants, numerous investigators 


have beeu strenuously endeavoring to discover the| xxv., 393), working in the laboratory of the Agricul- 
conditions under which these organisms may be made| tural Institute of Gdttingen, found “‘alinit” to contain 


it is identical with Bacillus megatherium (De Bary), an 

|organistn that is very abundant in soils and natural 
| waters. He found that in a soil inoculated with the 
organism and seeded with barley, there was a fixation 
(bringing into chemical combination) of nitrogen 
|amounting to 0°07 gramme of free nitrogen per kilo- 
|gramme of soil in sixty-two days. He also observed 
that the organism was especially active in rendering 
soluble the nitrogen contained in peat and in soils rich 
‘in humus, Stoklasa has published papers on this sub- 
ject in the scientific journals as follows : 

Centralblatt fiir Bakteriologie, Zweite Abtheilung, 
1898, iv., 39-41, 78-86, 119-130, 284-289. 

Deutsche landwirtschaftliche Presse, 1898, xxv., 243. 

Chemiker Zeitung, 1898, xxii., 181-182. 

His results have been discussed in Annales Agro- 
nomiques, 1898, xxiv., 171-180 and 253-254. 

Stutzer and Hartleb, of Bonn, have also studied 
‘alinit,” and have reported their results in the Cen- 
tralblatt fiir Bakteriologie, Zweite Abtheilung, 1898, 
iv., 31-39, 73-77. They also report the organism of 
“alinit,” Bacillus ellenbachensis alpha (Caron), to be 
identical with B. megatherium (De Bary). They were 
'unable to detect any fixation of nitrogen when the 
organisms were grown in various culture media. 

Lauck, of Jersitz-Pozen (Centralblatt fiir Bakteri- 
ologie, Zweite Abtheilung, 1898, iv., 290-295; Deutsche 
landwirtschaftliche Presse, 1898, xxv., 243), finds the 
bacterium of *‘alinit” to be Bacillus subtilis, an organ- 
ism closely related to B. megatherium and of very com- 
| mon occurrence in the soil and on agricultural plants ; 
|in faet, it is commonly known as the * hay bacillus.” 

Miezynski (Deutsche landwirtschaftliche Presse, 1898, 





tical way in which the work had been done. 
> ++ 


Our Progress in the Manufacture of Iron, 

The official report on the production of iron made 
by the American Tron and Steel Association shows 
conclusively our pre-eminence in this branch of in- 
dustry. In the first half of 1898 our output was the 
| targest known, either in the United States or any 
other country for the same period, and more than half 
a million tons greater than in any other half year of 
our existence. 

The following figures give the production of the last 
half year and of the other periods which have in any 


They show a progress such as 





| deques approached it. 
no other country has attained. 


Production, 








eer e. 5.909,703 
Es. ote anccondee <6 ctsenweee 5,249,204 
IE dha ‘Cind sen teabaceies .sobwoneue 4,403,476 
SE En ctindsesccc sce. cees ces sees. co . 3.646.891 
i  cicLises davensutseew tkssdesasesades 4,976,236 
1895, second half .. ..... .. 5,358,750 
BEEN. crcddponce ccvcceseccoussse 4,387,317 
NE 00n6hs65 058606 ncccnsceccecenensece 4,769,883 
TE mbninas céenvcd< odnenreseecenseesaas 4,911,763 


Production has increased so as to reach 984,950 tons 
a month, and the apparent consumption has increased 
even more, reaching 991.3.)1 The highest pro 
| duction and the highest consumption have both been 
attained with low prices, both for pig iron and for 
finished produets. 


tons. 


+ o> ae ~ 

THE largest barracks in the world are at Warsaw, 
Russian Poland. About 38,000 men can be acecommo- 
dated there. The barracks at Aldershot, England, 





hold 20,000 men.—Le Chasseur Frangais. 
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OUR ARMY AND NAVY HOSPITAL SHIPS, 


st s has now in 


ips, a 
Phe 
Creole,’ 
auspices of the Navy 
the Relief, 
tmship Company's 
John Englis, be 
longs to the War Depart- 
Neither is a 
in the 


Solace,” formerly the coast 


Vise ste vwuship 
inder the Department, 
n followed by 
St 
which 
nt hos 


al ship general 


acceptance of the term 


their thain 


afford 


munication betwee 


since purpose 


ely to com 


is sé 
n the 


hospit ils in the field and 


the ships on sea duty 
and the general hospitals, 
naval and military, along 
the seaboard 

The “Solace” is 375 feet 
long, of 10 tons displace 
ment, and eapable of a 
speed in emergency ot 
sixteen or seventeen knots 
per hour. Aside from the 
reservations for fuel stor 
age and the bunkers 
aloue accommodate S50 
tons—the hold and eargo 


deck are given up to stores 
ship's stores, pantry sup 
plies, medical, surgical, 


and hospital necessaries 


and “a large sterilizing c ; 
plant On the main or " 
berth deck are blowers for yy F 
promoting artificial ven < VA, 
tiiation, quarters for the if, 
crew, hoisting engines, ete V4 

and immediately abaft a 


large ward, with berth and 


cot accommodations for 
one hundred patients; 
well aft is the emergency 


. . . » | Sena , incre 
ward with fifty swinging eots. Both wards have closets, | is tiled with rubber and the bulkheads protected by|inech gun carriage. 


bath 


water ¢ 


rooms, and an abundant supply of hot and cold 
the deck 
rward one with an elevator to the operat 
latter 


mitiguous, and communicate with 


the fe 
thre 


above 
for con 
Bet ween 


ing with the cabin reserved 


rool 


valescents and general lounging purposes. 


the berth deck wards are the laundry, drying, cold 


and engine rooms, the artificial ice plant, and 


storage 


quarters and mess room for apothecaries, petty officers, 


hurses, 


ete 
Forward, on the eabin deck, is the operating room 


before mentioned, tiled with interlocking rubber disks, 


and ceilings and bulkheads 
white with enamel paint, per 
witting thorough cleaning and 


sterilization The furnishings, 
too, are of enameled steei, and a 
complete outfit of surgical in 
struments and appliances, in 
cluding — sterilizing apparatus 
are furnished Adjoining are 
lavatories and dispensary, the 
latter connected by telephone 
with the wards and surgeons 
quarters The cabin and mess 
room of the senior memberr of 
the medical staff are inn i 
ately abaft the operating room, 
next to the gangway and boiler 
space Then follow the space 
occupied by the engines, the 
state rooms for invalid officers 
and junior members of the medi 
eal staff, and, lastly, the con 


valescents’ cabin and mess room 


Everywhere an abundance of 


both light and ventilation is con- 
spicuous. The quarters for the 
ship's officers are on the prome 
nade deck, the afterpart of 
which is fitted with stanchions 
and appliances for housing in 
with canvas screens and awn 
ings, to form an isolation ward 


S - 2S 
, :' SEE 
for contagious maladies, should 


wcasion demand. 


fitted 


acconi- 


launches, 
the 


I'wo steam 


th pl 


xiation of 


itforms for 


of the 
nent, and special in and out hoist 


the ill or wounded, form a part 
s the handling of the unfortunates 
The patient 


r hammock, if desired 


Inge Appar itus insure 


with a minimum disturbance of position, 
can be moved lying in his « 


The 


being but 


‘ Relief” is somewhat iller than the“ 


feet in 


Solace,” 


328 length and 3,500 tons displace 


ment and one or two knots slo r Sivie is divided in 


five wards for the accommodation of patients, two on 


was the first fitted out, and | erably extended in an emergency. 
but was | is aft on the berth deck, and is joined on the starboard 


erstwhile the Portland | side by the operating room, 


SIX-INCH GUN CARRIAGE RECOVERED FROM THE 


the forward and after portions of the berth deck re 


capacity being about 300, though this can be consid 
The surgical ward 
| 


that, as in the * Solace.” 





OPERATING ROOM ON UNITED STATES AMBULANCE SHIP “ SOLACE.” 


enamel paint. The illustration exhibits two operating 
tables, asteam sterilizer immediately to the rear thereof, 
and the array of trays and shelves and cases for appli- 
There is the same completeness as 
regards resources and appliances of all kinds, 
X ray, microscopic, and photographie outfits being pro- 
vided. As before remarked, the general details, in- 
cluding provisions for light and ventilation, for cold 
storage, ice manufacture, laundrying and sterilizing, 
| bath and closet accommodation, and transfer of the ill 


ances on the right 
even 


land wounded, are practically identical in the two ships. | 


Ss S 


THE “ YORKTOWN.” 


| The medical staff of the ‘‘Solace” ineludes four 
naval surgeons, three naval apothecaries, and thirteen 
male of the * Relief,” eight 


army surgeons and hospital stewards, and sixteen 


nurses and attendants; 
nurses and attendants. 

It certainly should be a matter of general pride and 
congratulation that the United States has thus taken 


the initiative in inaugurating hospital 


“MAINE” AND NOW 





ships that | 


and that insure careful and proper medical treatment 


commission two very | spectively, two similarly situated on the cabin deck and | for the ill and wounded, and the best of comfort while 
ud it is understood athird | one forwardon the promenade deck, the total berthing | in transit to their homes or hospital assignments. 


> 


_ 
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A RELIC FROM THE WRECK OF THE “MAINE.” 
When the gunboat * Yorktown” sets sail from the 
navy yard at Mare Island, San Francisco, she will earry 
on her deck a substantial 
memento of the wreck of 
the ‘‘ Maine” in the shape 
of the 6-inch gun 
earriages that formed a 
part of the armament of 
that ill-fated ship. 
Among the many objects 
‘hat were recovered from 





of one 





the ‘‘Maine” during the 
diving operations which 
were carried on between 


the date of the explosion 
and the declaration of war, 
was the gun carriage for a 
6-ineh rifle which is shown 
in the accompanying illus- 
tration. It brought 
to Norfolk and placed in 
the serap heap at the navy 
yard, the injuries which it 
had received in the explo- 
sion being such as to ren- 
der it, in the opinion of 
the ordnance officers, unfit 
for furtheruse. It was due 
to the activity of Admiral 
Dewey that the discarded 
gun mount received a sud- 
den and unexpected value 
as a part of our reserve 
stock of gun material. It 
will remembered that 
in the Manila fight a shell 
landed the “ Balti- 
more” did a consid- 
erable amount of mischief, 
exploding a ease of ammu- 
nition and disabling a 6- 
It was impossible to supply a 
|new carriage from the reserve stock, as this had been 
entirely depleted in supplying the auxiliary cruisers. 
Accordingly orders were given to remove one of the 6- 
inch carriages from the ** Yorktown,” which is under- 
going repairs at Mare Island, and ship it down to Manila. 

Of course, the deficiency on the gunboat had to be 
at once made good, and the discarded mount from the 
‘*Maine” was therefore pressed into service. Fortu- 
nately, the only serious damage to the mount was the 
break which is shown in our engraving, part of the 
web of the casting at the rear of the gun having been 
broken away. The broken por- 
tion, which now been re- 
paired with astrong patch, is not 
directly affected by the shock of 
the gun, and for 
practical purposes the *‘ Maine’s” 
gun carriage, which is probably 
by this time mounted in place 
ou the deck of the **, Yorktown,” 
is as serviceable as ever. The 
* Yorktown” will very shortly 
be on its way to join the fleet 
of Admiral Dewey, and it is not 
unlikely that the ‘“* Maine” relic 
will perform its share in the 
active operations of the war. 
As shown our — illustration 
the gun carriage is lying upside 
down, and is resting on the 
trunnion bearing brackets and 
on the lugs to which the hy- 
draulie recoil piston rods are 
bolted. The two recoil cylinders 
are clearly seen, is also the 
fracture to which we have above 
referred. It will that 
the rear bearing of the shaft 
which earries the traversing 
gear wheel has broken away 
from the gun carriage. The re- 
pairs of which we have spoken 
were made at this point. 

—_——_2ee___—_ 
A Novel Light, 

The lighthouse on Armish 
Rock, in the Hebrides, is about 
500 feet from the shore. To avoid having an at- 
tendant on the rock, the light is produced on the 
shore and projected across the water upon a mirror in 
the lighthouse, the mirror reflecting the light in the 
desired direction. 


was 





be 
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and 





has 


discharging 


as 


be seen 
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PHYSIOLOGISTS say that of all people in middle life 
at least one-third have one ear in some degree affected 


” 
> 





| are true to the title instead of being mere transports, | by deafuess. 
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THE 32-INCH DRIGGS-SEABURY FIELD-GUN. 

In the accompanying illustration we show a 3°2-inch 
field-gun with Driggs-Seabury improved breech-mech- 
anism, mounted on a carriage designed by ae 
Buffington. 

The 3°2-inch gun is a favorite field weapon, and is | 
capable of great execution when firing shrapnel against 
bodies of troops. The gun weighs 
805 pounds, is 7°31 feet long and has 
a bore 25°20 calibers in length. The 
shell weighs 13°5 pounds and the 
charge 35 pounds. The muzzle 
velocity is 1,685 feet per second, the 
muzzle energy 266 foot-tons, and the 
penetration through steel 3°8 inches. 
The breech-mechanism, which is 
shown swung back clear of the 
breech in the opened position, is of 
remarkable compactness and sim- 
plicity—two most important fea- 
tures in field artillery. Unlike the 
naval and coast defense guns, which 
are always within easy reach of a 
forge, if not of a machine shop, 
the field-guns usually go into action 
at a considerable distance from 
any extensive repair facilities, and 
their disablement will probably put 
them out of action indefinitely. It 
is of the highest importance that 
their parts should be few, simple, 
and easily repaired. The breech 
mechanism of the gun under con- 
sideration is an improved form of 
the old Driggs-Seabury mechanism, 
and as may be seen from the cut, it is remarkably com-| 
pact and free from complication. 

If the reader will refer to the ScrENTIFIC AMERICAN 
ARMY AND CoAST DEFENCE SUPPLEMENT, he will 
notice in the chapter on rapid-fire guns that there are 
usually three distinct motions of the breech-block in | 
opening the breech. It is first rotated to unlock the 
threads, then withdrawn onto a hinged carrier tray or 
ring, and finally swung clear of the breech to make 
way for the next operation of loading. The Driggs- 
Seabury breech-mechanism embodies an improvement 





ss 


Weight of shell, 


which is designed to do away with the second move- 
ment, and reduce the operation to two, namely, the 
rotation of the block and its withdrawal on the hinged 
tray. In the old three-motion mechanism, it was 
necessary to withdraw the block onto the hinged tray 
on a line with the axis of the gun, because the pevthred 
path described by the tray pre- 

vented the block from being swung 





gunners can be seated on the axle. Two hundred of 
these guns are now under construction for the govern- 
ment. 





A GROUP OF NAVY PROJECTILES. 
The projectiles in use by our navy may be classed as 
solid shot, shell, and shrapnel. Although some excel 
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fully annealed and tempered, the hardening being con 
fined to the point or nose. The latter is ogival in 
form, the point being struck with a radius which is 
two or three times the diameter of the shell. The 
point has to be sharply pointed to insure its penetra- 
tion of the hard face of the armor; but if it is made 
| too fine, it will lack the necessary resisting power and 
will be fractured before it can get 
through. The best proportion of 
radius is found to lie between two 
and three times the diameter 

There are two kinds of armor 
piercing projectiles: The first is 
made solid, or practically so, a 
small core being formed to give the 
best results in the forging process ; 
the other type is known as semi- 
armor-piercing. It is formed hol 
low with a core of moderate di 
mensions, large enough to hold an 
explosive charge that will insure 
the bursting of the thick walls of 
the projectile. It is made of chrome 
steel, and requires in its manufae 
ture to be treated with great care 
to secure the combined hardness 
and toughness to enable it to pierce 
solid armor without fracturing and 
carry its explosive charge intact in 
to the interior of the ship. When 





32-INCH FIELD-GUN ON BUFFINGTON GUN-CARRIAGE. 
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13°5 pounds ; powder, 3°5 pounds ; muzzle velocity, 1,685 feet per second ; 
muzzle energy, 266 foot-tons ; penetration, 3°8 inches steel. 


lent solid shot is still manufactured, such as the John- 
son fluid compressed shot, a description of which is 
given in our COAST DEFENCE SUPPLEMENT, solid shot 
have given place to shell as the standard projectiles of 
the navy. 

Shell is formed with an interior cavity of considera- 
ble dimensions, in which is placed a charge of powder 
or high explosive. It is provided with a fuse for the 
ignition of the charge, which is of the percussion or 
time-fuse type. The former acts at the instant of 
striking; the latter is set to explode the shell a certain 
length of time after the shell has left the muzzle of the 
gun. 

Shrapnel is the modern form of the old case shot, 
which consisted of a large number of balls put up ina 
case, or envelope, which merely served to hold them to 
gether until they left the muzzle of the gun. In the 


such shell is filled with common 
powder, the heat engendered by 
passing through the armor is de 
pended on to explode the shell just 
within the ship; no fuse is used 
| The object at which projectilé makers are aiming 
just now is to make a shell which can carry a charge 
through the best armor and burst on the inner side ot 
the armor. It is already possible to put solid shot 
through plate that is as much as one and one-half the 
diameter of the shot in thickness, and the success of 
the projectile makers is such as to make it likely that 


before long a bursting shell can be made to perform 
the same feat. The Wheeler-Sterling shells are steadily 
improving in quality, and give promise of equaling 
the penetration of solid projectiles without breaking 
up. 

It will be evident that penetration of the armor belt 
| by a shell will be vastly more destructive to the ship 
than penetration by solid shot. The damage wrought 
by the latter will be confined to its direct path, where- 
as the zone of destruction of a shell will be almost as 
extensive, if it is of the larger cali 
bers, as the whole area of the deck 
on which it strikes. The effects, 








to the right or left directly trom its 
seat in the breech-box. In the new 
type the breech-box is curved to 
the cirele described by the block, 
and the withdrawal of the block on 
the axial line of the gun is thereby 
rendered unnecessary. 

The opening and closing lever is 
hinged at the center of the carrier- 
plate. The first movement of the 
lever rotates the block, the rear end 
of which is threaded into a ring in 
the ecarrier-plate. The rotation is 
accomplished by means of a short 
lever which is formed at the inner 
end of the opening lever, where 
it is hinged to the carrier-plate. 
The short lever has a ball and 
socket engagement with the outer 
end of the breech-block, and as 
the opening lever is swung across 
the breech, the breech-block is 
given one-sixth of a turn. The 
further motion of the lever causes 
the breech-block and tray to swing 
clear of the breech into the position 
shown in our cut. 

The Buffington carriage is con- 
structed of plate steel. To stiffen 
the axle, it is inclosed between two 
plates of steel, which are firmly 
riveted together. The width of the 
plates is so placed that they take 
the bending strain of the recoil 
which would otherwise come upon 
the axle. The flasks are formed of 
sheet steel riveted together, and 
they are so placed as to give great 8-inch 
lateral and vertical stiffness to the 
earriage. The elevation of the gun 
is accomplished by means of a set 
of jointed levers known as “lazy 
tongs,” which will be noticed beneath the breech of 
the gun. The “trail hand-spike,” by which the 
gun is traversed, will be noticed inserted in the trail- 
piece of the stock where the carriage rests on the 
ground. 

When it is not in use the hand-spike is folded forward 
against the trail and held in place by acatch. Two 
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GROUP OF COMMON SHELL AT THE WASHINGTON NAVY 


ease of shrapnel the envelope is made sufficiently 
strong to bear the shock of discharge, and a time-fuse 
is provided. 

The best armor-piercing projectiles are now made of 
chrome steel, the sinall admixture of chromium serv- 


ing to impart to the steel a remarkable amount of | 


moreover, will be greatly aug- 
mented if a high-explosive burst 
ing charge be substituted for com 
mon powder, although the sensi 
tiveness of such charges renders it 
very difficult to carry them through 
armor plate and burst them on the 
inside. Excellent results, however, 
have been achieved in this direc 
tion against armor of moderat 
thickness. 

The group of shells shown in our 
engraving includes one of eaeh of 
the sizes used on our warships, 
from the 4-inch 33 pound shell up 
to the 13-inch 1,100-pound shell of 
our largest guns. They are all of 
‘common shell,” 


the class known as 
and are used against fortifications 
and earthworks and against the 
unarmored or lightly armored por 
tions of warships. They are usually 
formed of cast iron, though some 
times of cast steel, and the interior 





cavity is large, enabling a big burst 
jing charge to be carried. Unlike 
the forged chrome steel shell, they 
are unfit for armor-piercing, not 
having the necessary strength to 
varry them through the plates. 

The particulars of these shells are 
given in the following table : 
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Length. Bureting 


* harge. 
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4-inch 1 foot 4 inches 2 pounds 
” Gauwelee eo 3 ¢ 
13-inch DM thine, EE we. ee 
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It will be noticed that the point of the shell is cut 
off. It is here that the percussion fuse is inserted. 
The fuse consists of a hollow threaded brass case, 
which is screwed into a hole bored through into the 
interior of the shell. Inside the ease is a cylindrical 
lead plunger, in the center of which is a fuliminate and 


toughness. The projectiles are cast, forged, and care-| a priming charge. When the gun is fired, the plunger 
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ves to the rear of the fuse, and at the moment 
vhen the shell strikes an obstruetion it flies forward, 
the fulminate striking a small anvil on the fuse cap. 
his ignites the primer, the flame of which enters the 
ell and explodes it 
—___~»+@-.—_____-—_ 
ADMIRAL SAMPSON’S REPORT OF THE SANTIAGO 


ENGAGEMENT. 

\dimiral Sampson's report of the naval engagement 
off the south coast of Cuba is too lengthy a docu 
ment for insertion in these columns, and we must re- 
fer our readers to the SCIENTIFIC AMERICAN Sup 
PLEMENT, Where the text of this most interesting 
wid valuable report is given in full. We have pre 
mared, however, the accompanying set of diagrams, in 
which the positions of the contending squadrons are 
shown at four different stages of the battle, and these. 

vether with the following notes of the conflict. will 
vive our readers a verv clear conception of the course 
f this memorable confhet from start to finish. 

Before entering into technical details, and by way of 


preface, we would draw the attention of our readers 
to the fact that the Admiral’s report disposes effectually 
of the altogether stupid newspaper gossip to the effect 
that rival jealousies and clashing authority marred the 


ory of the Santiago victory From the report of the 


chief in command down to 
the report of the captain 
of the simatiest torpedo 
boat or converted yacht, 


there is manifest a desire 


the same direction for Siboney, where Admiral Samp- | 


son intended to land, for a conference with General 
Shafter. These withdrawals, of course, greatly weak- 
ened the blockade, and Admiral Cervera determined to 
make a dash for the open at the hour of general quar- 
ters, when the whole ship's crew would be mustered on 
deck for inspection—the one moment in the whole 
twenty-four hours when the ships could be “* taken 
aback,” as it were. 

The plan of eseape (it was realized that the enorm- 
ous superiority of our big battleships rendered defeat 


destroyers to steam swiftly from the mouth of the 
harbor at the moment when the American crews were 
it quarters, thereby gaining the time which would be 
consumed in manning the guns, increasing the steam 
pressure, etc. As each vessel emerged from the en- 
trance it was to turn sharply to the westward, and at- 
tempt to break through the weakest point in the line, 
represented by the cruiser ‘* Brooklyn ” and the second- 
class battleship * Texas.” It was supposed that the only 





| 
} 
| ship which could overhaul the Spanish fleet was the | 


* Brooklyn,” and orders were given to concentrate 
upon her the fire of the advancing fleet. With the 
‘Brooklyn ” erippled, and the powerful battleships, 


which would naturally lose much time in getting un-| paratively small damage inflicted on the 























certain in a stand-up fight) was for the cruisers and | 


when the chase started, was close up and rapidly gain- 
|}ing when the ‘“‘Colon” surrendered. The most im- 
| pressive evidence of the value of speed is afforded by 
| the battleship **Oregon.” Built on the Pacifie coast 
lat the Union Iron Works, she has always proved to be 
a very efficient vessel. On her trial she exceeded the 
contract speed of 15 knots by 1°8 knots, and the fleet- 
ness which she then showed has apparently never left 
her. She steamed rapidly through the fleet, easily 
passing the *‘ Texas,” 17°8 knots, and the ** lowa,” 17°1 
knots, and under forced draught gradually overhaul- 
|ing the * Colon.” As the average speed of the latter 
was 13°7 knots, it is probable that the average of the 
‘** Oregon” for her fifty mile run was fully 14 knots an 
hour. Thisis only one knot below her contract speed, 
|and considering the fact that she had been for many 
months in the water without cleaning her bottom, it 
is a splendid performance, and speaks volumes for the 
efficiency of her machinery and the engine and boiler 
room staff. 

We draw particular attention to the accompanying 
diagrams showing the armor protection of the two 
| types of cruiser as represented by the “* Colon ~ and the 
|** Vizeaya.” They fully explain the early defeat of the 
;* Vizeaya,” ** Teresa,” and “Oquendo” and the com- 
* Colon.” In 
the three ships destroyed 
so early in the action, the 
side armor is all concen- 
trated in a thick belt 
which only rises two or 
three feet above the water- 


to give the eredit of the 
dav’s work to the fleet as CI tr — a 10° wt line for two-thirds of the 
a whole, and the particular = lex ar 4.7 re" 6 ship's length amidships. 
performance of each ship oT Above this belt there was 
only considered as part | nothing but the thin plat- 
of a prearranged and suc eee QYT i ing of the hull, which 
cessfully executed = plan. ad a — served merely to set off the 
Our sailors have too muci _ ee itl percussion fuses of the 
pride in the suecess of the inal." 5 ee ee ee -<-------°"" pial shells and caused them to 


\merican navy to beecloud 
the hour of vietory with 
petty wranglings as to 


whether to admiral or eom- 





modore, gunner or quar 
termaster belongs the chief | 
eredit of victory > ' 

Besides, as Admiral Cer . To F 
vera aptivy remarked on \ 2 
learning that one of his | \ 
defeated captains had been i 
permitted to retain his ! shar \ \ 
sword, ** Sailors are always 00° Ot mh. ‘ 2a ; \— 71" 
gentlemen.” We commend ——e 1o% agnacies ” a ee a  __F'* 
this statement to the con- 2 Teepe Ss ee ms er 7" a een sai 
siderati n of that section of gi 4 TW We TTT mf UT a a Wir LT To Vi 
the press which has lately ies Pe a we eee 
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DIAGRAM OF GUNS AND 








ARMOR OF ARMORED CRUISER “CRISTOBAL COLON.” 





burst between decks, 
slaughtering the men and 
setting fire to the wood- 
work. Every shell that 
was fired, including small 
6 and lpounders, was 
effective, and it was the 
hail of projectiles from 
these little weapons that 
drove the Spaniards from 
the guns and sent the ships 
hurrying for the shore. 
Now the ‘“ Colon” has 
her armor better disposed: 
Instead of having it all 
concentrated in a_ thick, 
partial belt at the water- 
line, which, as the battle 





been attempting to prove 
that this is just what our 
sailors are not DIAGRAM OF GUNS AND 

It is evident from the re 
port that the blockade was 
carried out with the great- 
est diligence and watchful 


ness, By day our vessels Omar 
; lial 
were ranged in semicircles 4 Ns 
. 4 PAC ate WT 
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around the harbor mouth ~ 1 T7 # 
at a distance of from four h Sram een sat coal ee 
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SIDE ELEVATION 


ARMOR OF ARMORED CRUISERS “VIZCAYA,” “MARIA TERESA,” AND “OQUENDO.” 












i ae 

( J _|f se aw ance 0 

NESS eee 
oo 


showed, is but seldom 
liable to be hit, her armor 
was spread out in a thin- 
ner 6-inch sheet over the 


» 6 POUNDER . 
ps ° whole waterline and over 
ote y the whole main and broad- 


side battery up to the main 
deck. This 6 inehkes of 
Harvey steel was capable 
of stopping all but the 8, 
€ 12, and 13-inch shells, and 

rendered her safe against 
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sels closed in, three lines 
being drawn around the 
entrance as follows: At a 
distance of one wile, in a semicircle, were three 
picket launches; at a distance of two miles were 
three gunboats, the *“* Vixen” to the westward, the 
‘Suwanee” due south, and the “ Dolphin” to the east ; 
and the battleships and cruisers lay outside of these, 
in the following order from the westward: Armored 
cruiser ** Brooklyn.” 9,215 tons, 21°9 knots; second-class 
battleship “Texas,” 6.315 tons, 17°8 Knots; first-class 
battleship ** Massachusetts,” 10,288 tons, 16°2 Knots; 
seagoing battleship ‘ lowa,” 11,340 tons, 17°1 Knots; 
armored cruiser “New York,” 8,200 tons, 21 Knots; 
first-class battleship “* Oregon,” 10,288 tons, 16°8 knots: 


first-class battleship ** Indiana,” 10,288 tons, 15°5 knots. 
Searchlights were kept playing upon the entrance and 
the adjoining coasts during the whole night, a system 
of signals was arranged, and everything possible was 
lone to draw an impregnable blockade about the 
barbor entranee. After the arrival of Shafter’s army, 
» night blockading distance was reduced to two 
It was generally supposed that Cervera would make a 
lash for the open sea under cover of darkness; but we 

irn | m his own lips that so effective were the pre 


eaut sof the blockading ships, that he realized the 
hopelessness of an attempt to break through when the 
lines were drawn up within two miles of the entrance. 


On the morning of the eventful day, the ** Massa 


chusetts ” had left her station between the “ lowa”™ and 


Texas,” and had gone down the coast to Guantanamo 
for coal, and the flagship ‘‘ New York ” had started in 


DIAGRAM SHOWING LOCATION AND NUMBER OF HITS RECEIVED BY THE “BROOKLYN” 


IN THE SANTIAGO ENGAGEMENT. 


der weigh, left astern, Cervera expected to make a 
successful run for Cienfuegos or Havana Harbor. 

The plan was well conceived, and had these 20-knot 
ships been manned by American gunners and engi- 
neers, the probability is that two at least, and possibly 
the whole four, would have got away. As it was, exe- 
erable Spanish gunnery and poor Spanish stoking on 
the one hand, and excellent American marksmanship 
and good work in the engine room force on the other, 
notably in the case of the ‘‘ Oregon,” rendered the at- 
tempt one of the most pitiable failures recorded in 
history. 

According to Sampson's report, the speed of the 
crusiers on issuing from the channel was only 8 or 10 
knots, and the fastest ship of the four, the ** Colon,” a 
vessel which in proper hands should have been good, 
even with her foul bottom, for 17 or 18 knots, was only 
able to make an average of 13°7 knots during her run 
of 48 miles up the coast. Foul bottoms alone do not 
|} account for this falling off, and in default of any other 
explanation, it must be set down to the notorious in- 





capacity of the Spanish as engineers. 

High speed as a necessary element in the construt- 
tion of warships loses none of its value because of the 
Santiago engagement. This is evident, moreover, from 

| the fact that the ** Brooklyn.” with only two out of her 
four engines coupled up, was eventually able to work 
| up to 16 knots an hour and overhaul the fleeing 
| Spaniard, and the ** New York,” which was also using 
half her engine power and was 7 miles from the harbor 


the shells of the secondary 
batteries. Even when she 
was struck by large projee- 
tiles they often failed to penetrate, the worst damage 
being done to the unarmored ends. 

We have always greatly admired the “ Cristobal 
Colon ” and *“* Dupuy de Lome” (French) type of ship, 
and we sincerely hope that the value of thinner but 
more widely distributed armor will not be lost upon 
our naval constructors. 

The wretched gunnery of the Spaniards is shown by 
the fact that not asingle shot was delivered that did 
any serious injury to our ships, although the fight was 
at close ranges and they earried 11-inch guns, which 
were fully capable at these ranges of penetrating our 
heaviest armor. Not one of the larger shells appears to 
have reached the mark. Several of our captains in 
their reports speak of a storm of shells passing by them 
and generally overhead. It has invariably been the 
habit of the Spaniards to fire too high, and we doubt 
if many of the excitable dons ever changed an elevation 
when once the fight was fairly on. 

The * Brooklyn” was hit most frequently of all the 
ships, as was to have been expected, seeing the attack 
was concentrated on her at the beginning of the fight 
and she was under continuous fire altogether for nearly 
four hours. The accompanying diagram, which is re- 
produced from the official drawings accompanying the 
report, will prove of great interest. It shows that the 
brunt of her fighting took place with the “Colon.” 
The 6-inch and 4°7-inch shot holes could only have been 
made by this vessel, as she was the only ship that car- 





ried guns of these calibers. 
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We cannot close without paying a tribute to the 
noble qualities displayed by our seamen in the endea- 
vor to save the survivors from the burning and explod- 
The work was full of the most serious 
risk ; but the men in the reseue boats never faltered 
until the last living Spaniard had been taken off. This 
is one of the brightest features of the whole story, and 
the terrifie fierceness of the onslaught of our ships is 
only equaled by the splendid heroism with which the 
work of rescue was carried out, 

>> 
Paris Exhibitions, 

The first Paris exhibition was held in the year 1798 
it comprised the modest total of 110 exhibitors, 
and the expenditure was in proportion, only 60,000 
franes. The exhibition buildings were of wood 
and decorated and were located on the Champ de 
Mars, about the same place as the great exhibition 
of 1889. The number of medals distributed was 
25! The second exhibition was three years later, 
in 1801, held in the courtyard of the Louvre, and 
comprised 220 exhibitors, which put the former 
A third exhibition was 


ing vessels, 


completely in the shade. 
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held the following year on the same spot, the number 
of exhibitors having risen to 540. Napoleon the Great 
opened the fourth exhibition, held at the Place des 
Invalides in the year 1806. 

There were 1,422 exhibitors, and several grand fetes 
were held in connection with it. Number five of Paris 
exhibitions was held in the year 1819, in the Louvre 
Palace, the number of exhibitors being 1,622. The sixth 
was held in 1823, but was not of much importance. 
Number seven was also held at the Louvre, in 1827, un- 
der the reign of Charles X., but, like its predecessor, 
it was on a more modest scale. The eighth, however, 
held during the reign of Louis Philippe, at Place de la 
Concorde, was a great success, the exhibitors number- 
ing 2,447. This figure had increased to 3,381 at the ex- 
hibition held in the year 1839 at Champs Elysées, and 
to 3,960 exhibitors at the one held five years later, also 











at Ghemee Elysées, which site also was chosen for the 
exhibition in 1849. The state grant on that occasion 
rose to 600,000 franes, and the buildings covered an area 
of,22,000 square meters. The first world’s exhibition pro- 


per was opened in the Industrial Palace in the year| 
1855, when the state grant had risen to 11,500,000 franes | 


and the area covered to 168,000 square weters. 


were 23,954 exhibitors, and the number of visitors 
reached 5,160,000 persons. This exhibition gave an 
immense impetus to trade and industry. The next 


was held in 1867, for which 10,000,000 franes were sub- 
and there were 52,000 exhibitors, of whom 
It lasted from April 1to November 


seribed, 
16,000 were French. 


3, covered an area of 687,000) 


visited by an immense nuim- 
ber of persons, including 
no less than 57 princes. It 
was located on the Champ 





There | 


square meters, and resulted 
in a surplus of 2,719,000 

| 
franes. The exhibition was 


8,000 tons. Asia hes two tin areas—Hunan, in China, 
pryewupen by some of the best authorities to produce 
= 000 to 20,000 tons a year, but proved by official 
| figures to yield less than 2,500 tons, the Straits 
Settlements and adjacent principalities, yielding 58,005 





and 


tons yearly, the richest yield in the world. Africa has 
jno Known tin mine; North America no payable 
| mine; South America only one tin area, Bolivia and 


| Peru, yielding less than 4,000 tons a year, and Austra! 
asia, the youngest, about 6,000 tons a 
year. 


contributes 
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The Supplement, 
The current SUPPLEMENT, No. 1179, 
great importance. 
Official Reports of the De- 


being re 


Current 





contains many 


articles and documents of Several 


pages are taken up by the ** 
| struction of the Spanish Fleet off Santiago,” 


| ports by Admiral Sampson, Commodore Schiey, Cap- 


jtain Evans, of the “Iowa,” Captain Clark, of the 
* Oregon,” and Lieut.-Commander Wainwright, of the 


“Gloucester.” These reports are of the highest his 


de Mars, and the Machin-| torical and technical interest and are given in full, 
ery Hall was the great at-| They afford a most graphie picture of the important 
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prised the Champ de Mars, Quai d’Orsay, and the 
newly erected Trocadéro. There were 52,835 exhibi- 
tors, of whom about half—25,872—were French. The 
visitors numbered 16,100,000, but still there was a 
deficit of 38,000,000 franes on account of the expensive 
buildings, many of which were intended to be per- 
manent. The last Paris exhibition, of 1889, far out- 
shone its predecessor, the number of visitors being 32,- 
500,000, or more than twice that in 1869, while the num- 
ber of exhibitors bad risen to 45,486, of whom 30,122 
were French, and no doubt this splendid record will be 
beaten by the one of 1900.—Engineering. 
> + 9+» __ 

The Scarcity of Tin Ore, 

The fact that tin, of all the metals in common use, 
only sparingly distributed throughout the world is 
again called attention to by an Australian geologist, 
Mr. B. J. Skertehley, who has published a monograph 
upon the subject. While the known gold fields of the 
world cover more than 1,500,000 square miles, the tin 
.500 square miles. 


is 


fields have an area of less than 12 
Thus, for every square mile of tin ground there are 
132 square miles of gold-bearing country. There are 
seven tin districts in Europe, producing about 8,300 
tons yearly, of which the Cornish mines yield about 
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- THE FOUR STAGES OF THE SANTIAGO NAVAL ENGAGEMENT. 
traction. The magnificent exhibition in 1878 com-|engagement. ‘The Engineer’s Account of the Naval 


gives a characteristic view of the 
‘ James 


Battle at Santiago” 
fight by our esteemed London contemporary. 
Watt and the Discovery of the Composition of Water 
is an interesting and valuable paper. s There Any 
Excuse for Collisions at Sea?” is the subject of a letter 
to the editor by Mr. Hermann Herberts. It discusses 
means for detecting the presence of a vessel or iceberg 
and shows how their movements may be followed. 
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ENTLY PATENTED INVENTIONS. | formed consists of a base-plate having lateral wings to | upon opposite sides of the body portion. One shoulder | upper cylindrical portion which extends with its sides 
| form the sides of the par hese wings are extended | is wider than the other, the core being extended into | on parallel lines for a considerable distance compared 
Electrical Appliances, rwa form t re s of the back of the pan, | each shoulder, The second shoulder it is, which offsets | with the length of the tip and unites with the converging 
I i 1D.-(1 r \ Myer und tt eur nsion runni from the base-plate | the flattening out of the protector or binding when rolled | lines, which extend on straight lines, forming a tapering 
vetw the back extensions form the foot-piece up for transportation or storing. } portion brought to a sharp point, the entire surface of 
; of i. unk Is provided a ¢ ecting tongues and is PUZZLE.—Nep B. Crary, Canisteo, N. Y. This | the tip being smooth and presenting a cavity at the free 
sl thes 5 ut the parts may | pnazzle comprises a base having vertical spaced projec end of its cylindrical portion 
_ ! 6 ne. tions and a series of balls connected by ligaments and Copies of any of these patents will be furn- 
' wO # ; | 
P NEWSPAPER OR BOOK PROTECTOR. -Wiiita™ | adapted to pass between certain of the projections, The Munn & Co. for 10 cents each. Please send 
li. Bur.anp, Punta Gorda, Fla This invention seeks | flexible ligament adds to the difficulty of causing the | the name of the patentee, title of the invention, and date 
. ’ pr le a device which, whet a book or a/| balls to traverse the desired path rhe pins are so 
oe ' . magazine, will protec those of the leaves | spaced that the larger of the movable balls cannot pass _ 
. . 5 r r xpoeed, and which, when applied between eac h two but only between a certain two in each | ‘ 
) a newspaper, may be made to pr ither an end or | row of vertical projections | Business and Personal. B 
I | M »N OOMS k ' nt 1 . . . 
: al ide ill the ope es. The i rextends| SKEIN-HOLDER. — Mary A, ArrowsmirH, Free- 
, ! tion | P epaper es be the . 
es k or newspay t nd the | hold, N. J. This skein-holder comprises radiating fig- insertion under this head is One Dollar a 
} inves at the three free edges of thes other ures provided with a clamping or securing mechanism, cach insertion; about eight words to a line, 
. eaves, for cting s I “¢ margins are and having a flexible connecting-web stopping short of ertisements must be received at publication office 
W , t rlap, and upted for sealing e1 the onter ends of the fingers. By means of this device as carly as Thursday morning to appear in the follow- 
. ’ 80 as to conceal the Cot s of the book | skeins may be readily wound into balls or may be con- wou 
. . vie : mplete veniently held while the yarn is being consumed, 
it ’ . . 
| Works. Chicago. Catalogue free. 
WAGON STEERING AND DRIVING MECHAN- ARM-REST,—Lewis Barr, Dayton, O. This device k cag a € 
h ISM.—Leten Watkins, Denver, Col. In this invention | comprises essentially a frame having feet or arms ex- Metal Polish. Indianapolis. Samples free 
, ape irious improvements are to be found, which enable the | tending across at each end and a longitudinal guide Gasoline Brasing Forge, Tarner Brass Works. Chicago 
, . ‘ shuttle. and sof ¢ or more wagons to be connected so that the | way within which slides one of two blocks pivoted 
vith a wheels may be used as traction wheels. Various de-| to each other. Upon the other block slides a plate, otions. Waterbury Button Co., Waterb’y, Ct. 
. s have also been provided by which the steering of | which is preferably concaved upwardly and adapted to Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 
kon e he wagons ma \ plished in such a manner that | act as a support for the fore-arm, this plate being pro 
P f toad —— Schwaab Stamp & Seal Co., Milwaukee. Send for cat’g 
bre na | he wheels 6 essive Wagons connected together wi vided upon its under surface with a longitudinal guide- 
. h lf ¥ es ick r iwon-gearing has axles | way engaging the upper of the blocks or slides This TE Machine C« Bridgeton, N. J Fu 
“ e passes sw horizontally, Segment-gears are at- | construction thus permits universal movement in any di- Presses, Dies and other Sheet Metal Machinery 
orn tache to tl es and extend horizont y toward one rection within its limit, ticyele Machinery of every description, 
t horizot shaft has , sli y ed ~ . 
so that y A < SS ap SLING-TRIP. Ema Cancrenne, Albemarle, La Machine Co., Spring arick Sts., N. ¥ 
Q ‘ ‘ : ; : aig alt This sling-trip comprises a handled bar, pairs of loops eslebrated “ Hornsby-Akros Patent Safety Oil 
: . - alee mounted to turn at the ends of the bar, hooks fixed or t by the De La Vergne Refrigerating Ma 
on tt tor « ft y vic vo similar , 
; I . co mar | the bar between the members of the loops to hold them y. | Kast 138th Street. New York. 
‘ - . 7 : ' = ee won ainst lateral movement on the bar, and chains, of : 
. . , . — ; bony nrieca for -ctricians and inners in ele 
Engineering Improvements, ¥ I ga mp - which one is permanently connected at one end to the 7 Per sci 2 : no 
e — - . ions betweer xperimental Science by Geo. M. Hopkins 
he \RY EN¢ I RE E. Bra ‘ 0 . *: loops and the other adapted to be hooked at one end Munn & Co.. publishers. 361 Broadway, N. Y 
. » Ter ne ¢ neiating of t . ~ , ave ’ ‘ . . 
r " ¥ ‘ pon ait t wag oe He | to the hooks so that upon turning the bar the hooks re 
, me wer we f it t 2 ongitudinal shafts lease their chain rnew and complete catalogue of Scientific 
| : ‘ irs upon each end of the shafts and meshing with the i Ne - . oks for sale by Munn & Co., 3461 Broadway, 
. te = . hand-controfied means for tarnine SASH-FASTENER.—Georet Fevttuam, Waycross, Free on application 
S © at = : Ga, The object of this invention is to provide a sash 
' nite ’ and fastener arranged to exclude dust and the like from 
. h ‘ SEAL-LOCK Eivin H. Morse, Colorado Springs a room, and to lock both sashes securely in any desired ~\ 
I sted vo Phe purpose of th's invention is to provide a sim- position without danger of the fastener being unlocked . 
iu ul is | pee, Mexpenes self sealing bolt for use on ballot-boxes, | 4 opened from the outaide The fastener comprises a © Weyvies r 
' } ed * al e like, whict nnot be opened wit > 
' hing loors and « . , pened with casing adapted to be secured to the lower sash, a later. | Yr 
first ber i th seul iw ch ¢ rt e picker ————— 
ROTARY ‘ Es s H. Draper. Mise t aK : a ca picked. | sily-movabie bar in the casing, a pivoted head on the <a 
M | wis The lock and seal comprise a spring-pressed ‘ outer end of the bar and adapted to engage the upper anda 
keeper-pla apt o Os ‘ nec i hinged | 
cor sash, and a spring for holding the head in position when ee " —-a 
fps id or the like, and a seal-plate extended at right anck i HINTS TO CORRESPONDENTS. 
i i l “ 4 not in use, 
f f the Kee plate and adapted to engage against the Names and Address must accompany al! letters 
’ B x “ per-} } x y ATTARN ’ —— on st : mpany al 
ton auuttinns alt tim Uh os tiie WINDOW-GUARD Joun L. Scuarrr, Reading, attention will be paid thereto. This is for our 
ne Pa, In this invention a device is provided which may be information and not for publication 
As supply GATI Wittiam A. Warrcoms, Downs, I rhe | pecured between the vertical portions of window-frames to former articles or answers should 
, 4 j ach @ the te patented this inventor is « netructed that i paper and page or number of question 
: . ted : : and at the outer side of a window, so that persons clean- Enquiries not answered in reasonable time should 
, har aay SS Ope 7 aw oe mG venscre ¢ 1pet | ing the window may be supported and prevented from repeated ; rrespondents will bear in mind that 
\ | ‘ horse, thus avoiding the pn asity of s ng. | falling. Toa post a bridle is attached 4 hook mem- answers require i little research, and 
" I 1 rod is connec i, and to th ite-post a oe ‘ : endeavor to re to all either by letter 
: : hag . . , ber has connection with the bridle by means of a loop or in this department. each must take his turn 
ean er 8 ad. ¢ cros r , : 
r ri Muy rea : . oe R rot therein A lock slides on the hook member and has an | Buyers wishing to purchase any article not advertised 
* is pi On the gate-post a lever swings to which | .),onted eve through which the loop of the bridle ts jumns will be furnished with addresses of 
' A ¢ ion is ar is likewise pi I hrod } a cl " bh - a “ houses manufacturing or carrying the same 
, “rs . passed, Two poste are employed, and being flexibly ‘ial Written 1 rmation on matters of 
. ) nee pivot ‘ welg ‘| | soined by lines and held by the bridles, combine great rather than general interest cannot be 
ar nt to sw ro ‘ s and bears : xpected without remuneration 
“ strength and convenience of adjustment 
r g m | the pivotof tl vises. By} ing up u “ ‘ ; F * American Supple s referred 
+) } I 1 wi I CURTAIN-HOLDER U1 S. Parisn and h office Price 10 cents cach 
’ - . } a ‘ on y th it “] “0 ’ ! “ o° «¢ ) 
! t FLavet A. Rupournr, Carmi, Il. According to this in- rred to promptly supplied on receipt of 
i I ” i el VOR [ t t 
ee vention, a support is slidably mounted on a vertically | yggmeralds sent for examination should be distinctly 
- GATI Prosrer Covran, B onnais, | Phe | oxtes ding supported rod 4 g-pressed locking- marked or labeled 
Vechanical Devices, i ' 2 "a ; oon a 2 ty ~ " atch is pivotally mounted on the support and engages 2 
ng type which may be opened or closed from either side with the lock the support t various sitions on . 
iB ET-MACH \ am Jackson, 7 “ persons on horseback or in vehicles. An arm is pi monde pera engin ' ee oe H. C. asks how many eubie feet 
yi . . 1a ® PIV- | the rod \ cord is attached to the catch and serves to 4 
( M I i tally connected with the rear end post of the gate and of i person breathes per minute and in how small a 
. ‘ ii. & move it against its spring and to permit the vertical . . 
r «fr ® | with tl er portion of a fra lo the arm a lateh space mint of air can be confined, or in how 
, I *| movement of the support On the support a frame is . 
’ hese * rr - = piv th atch-bar stch-head is . small anenough air be confined to last a man ‘ 
‘ ’ ‘ ; carried from which the curtain is hung. With this de 
rk-! 4 t th ar is carr by th ten or twelve hours, and how much would that amount 
= . vice a curtain is prevented from moving sidewise, espe- 5 
® f \ “ sides o fram . y cks are o A. An average man or woman requires 
" ‘ cially eo when the curtain is narrow and does not over- > 
, @(haine are a hed to th stcb-head and ar nm 3,600 cubic feet of fresh air per hour, con 
. ‘ . up the sides of the window-frame . 
0 r ~ . h roug 1 ey-block. Other chains ar é 23 ae ; tinuously plied during that period, when asleep or in 
7 — > . aaa pultes diag COMBINED MATCH-BOX AND LIGHTER re 1,950 cubic feet per hour when engaged 
r , me . “~ site direc. | CHARLES Wi.son, Newport, Ky. In this invention, an | jy, 10,000 cubic feet per hour if engaged ia 
. = th h the } . ing upon a | Outer casing is provided with an apron at its lower end | ; this exclusive of the air consumed by 
t \ i Nn! cha it is ani to dlsengave ad from the ind with a slot in one side for the introduction of a lights and heating appliances Neither is this applicable 
t “ ! Meané | Keeper, and by carrying the latch-bar rearward, the gate | ™"“ h. The ¢ oy has an opening at or near the center | to all individuals, since some require more than others, 
m the i om rae ee m a track carried by the frame pre of the front wall for the material to be lighted, An depending upon lung area and expansion, In close rooms, 
* " tioned, thus opening it inner casing of asbestos is provided, which at the back | ¢ 900 cubic feet of ait per hour (100 feet per minute) is 
° tne “ UPPORT FOR FEED- BA 1 M ind sides, forms a series of pockets with the back and generally required, allowing for lights and heat. stoves, 
~ 1) { , ics oT 
which ‘ - . ash pa - imo a a sides of the outer casing. The inner casing forms a! , candle, to give its full light, requires 100 
CAHY ‘ oO ity » provide a devi vlapted r r » on _ t o ak » side of 
ck sha onto aimed ‘alk Secon ; ~ ra chamber communicating with th tin the sid f the | eq hic tir per hour, In sickness these figures shou'd 
. ) 1 rwa “4 " shafts , ‘ © openit ’ t ont 0 " i 
COM D wow ND RAKING MACHINE - ee ite ; outer casing reer — in the front wall thereof, | », least one-third. Air cannot be confined 
WN Meta “ i “ lo provid . : tt imal i When a cigar is to be lighted, an end of the cigar is in- | fo, respiration, for it is contaminated with 
j ier ‘ he ar . . ' % need 
i “firs = © hte taventl “_ seaia troduced within the chamber and a match is pa ii, with every expiration. Certain air stor- 
ve shia * th rome this invention e suppo , siete amd atm a as asieililieas 
i for th f ’ fa 1 " i through the slots and struck on the interior roughened which may be utilized for a brief period by 
wr the ed-ba sists narm formed at one enc . ales ; icaabesialii - . 
‘ » rea , ' Setiuelt surface of the inner casing rhe flame being protected, divers for air expansion, but the expiration is 
with a sock ‘ nd being flatten 1a hori = ake " oroughly lig , i 
. ngs : : the cigar or pipe can be thoroughly lighted not into the tank, but outside thereof ; consequently, if 
zontal plane and rmed with a vertical longitudina ies 
t \ ix | b ie cor \ fa : ; ied fon th HEATING-DRUM —CLayTos M. Ricnarpson. To- | the not compressed, it woukl not serve the 
alo M4 vice is p i or securin 
1 12 lle |. aot cell al thn ons bu the chal The holder for th ronto, Canada To provide a device capable of being | purpose of respiration, as there would be no expansion 
shaft used in the same compartment wit! stove, this in- | Your query is answered by the foregoing. To 
‘ ‘ bag is ri haped and ided w ' ' if 1a stov lis in 1 
pa ’ ar shaped pr ‘ h a projet 7 PP , 
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Gage. See Micrometer gage 
as engine, C. Quast (OF S78. 
as engine, W. J. Wright 607 08, 


te 
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ear cutting machine, W. G. Burnham... 
mg tool, W. H. Coe 

Glass, ete., automatic mould for ree | P. De- 
lorme, Jr 


; 


‘ 
G 
iH 
H 
H 


H 
i 


Hy 
Hi 


Electrical circuit controller, KR 
Electromotor for electrically propelled vehicies 


srinding mill 





machines, means fi: 
magnetism in dynamo, J 


A. Siemens 
levator. See Parcel elevator 
levator regulator or 

ment, Buiger & Williams 


mbroidering machine, J. A. Groebli 

ngine. See Gas engine. Rotary steam engine 
ngine, J, P. Dorau 

gine, Keller & Haeseler 

ngine igniter, gas, KR. B. Hain 

user, W. A. Barr (reissue 

ve anaes, E. W. Philbrook 

ire box, J. H. Coleman, 
eed « - 2, and blower, combined, D. M. Thom 
eed water heater, sectional, J. E. Schlieper. 
ertilizer distributer, J. M. Lindsey 

J. Choquette 


ber treating machine 
 o 


ile, bill Holmes 

e for locomotive engineers, order, A. Me- 
Kanna 

ilter, J. P. Islev-Petersen 


ilter for malt beverages, W. E. Ferve 

iter frame, K. Proks 

ilter plate or sheet, tubularly 
Proks eee 

iter press, J. H. Hinken 

irearm, double barrel single trigger 
Voodward 

re extinguishing sprinkler, J. H 

ireproof floors, construction of, T 

ishing float, H. H 


bodies, means for increasing lifting ca 


Banks 
Mintzer 


mating 

pacity of, W. Alexandroff.. 
irnace. See Boiler furnoce. 
irnace, D. H. Burns 


urnace casting apparatus, blast, M. Killeen 

urnace for boilers of lo« 
Sotolongo 

urnace for heating buildings, F. 

urnace fuel feeding mecharism, 


P. Leonard 
Burger & Wi! 


os fixture, annunciator, J. L. Bixby 
as tight connection for traps « 
closet bowls, R. M. Reilly 


ute screen, metallic, A, P. Prichard 








lass blowing machine, A. L. Bingham. 

lass with metallic 
manufacture of, L. Appert 

rain drill, J. L. Stamper 

rain drill seed attachment, H. N 

rate bar hanger and connections, H. A. 
han 


Patterson 
Tink 


double equalizing, A. W. 
ripping apparatus Stirckler 

un, magazine bolt, J. H Blake 

air curler, M. Fischhaber 

ammer or stamp, hydraulic, H. Beau 


Straub. 


andles, device for attaching implements to, G 
H. Dunlop ° 
anwer See Curtain hanger. Door hanger 


rrousers hanger 


arness attachment, W. R. Phillips 
arp, G. F. Lyon 

urrow, G. Herr et al 

usp fastener, P. Mullane 

eater. See Feed water heater 


mbined door, F. & H. F 


inge and check, c 
Keil 





H 

Ho ok 

Hk 

Hose attaching device for rock drills, P. H. Rear 
don 

Hot water cylinder and valve mechanism and 
connections therefor, RK. A. Brooks 

Iiub, vehicle. Bentley & Roberts 

Humidifier, R. C. Ulbrich 

Hydrocarbon burner, Bowman & Kinney 

Indicator. See Pressure indicator 


Ingot mould, W 


Mayer 


Ink stand or bottle, C. M. Higgins 

Insulated rail joint, G. A. Weber 

Iron. See Sad iror 

Iron and tin plate, apparatus for treating sheet 
W. EF. Harris 

Iron, producing magnetic oxide of, R. H. Peak 


Jack. See Pumping jack. Wagon jack 
Joint. See Ankle joint 

Kiln. See Brick kiln 

Kuitting machine, A. V. Groupe 

Knitting machine, circular, T. J. Holton 
Lamp, acetylene gas generator, W. N. Moore 


\, 
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| Ls 


Last, W. B. Arnoid 
ast, C.F 


Lead sulfite 
Life from fires, etc., 


Lift safety 
Linotype machine, 
Linotype 


la 
Lo 
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Lubri itor. See 


M 
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M 






Mt. 


Muff, hand or finger, A. T. Sinclaire 

Nail assorting mechanism, B. F. Mayo.. .607,%9 to 
Nailing machine, EF. T. Freeman 

Nut lock, C. M. Swisher 

Nut wrench, W. Heffner 

Obstetrical apparatus, C. 8. Smith 

(nl burner, A. W. Shank 

Ore separator, magnetic, G. J. Crean 


amp, bicycle, L. J. Atwood 
amp bracket, J. B 
amp, hydrocarbo 


lim berlake 68158, 


n incandescence 


ton 
amps, device for facilitating lighting of cycle 
r other, Jackson & Anderson 


atch, LN 
manufacturing, A. ¢ 


J. Charlier 
apparatus f 2 


r saving, E. A 
Bull ° ° 
Kurtzig 
Muehleisen 


device, H 


machine line 
Muehleisen 

yading appliance 
ck. See Bicye sy 
Seal loc 

ty distributer, J. H 


Kenfield & Elvidge 
lock. Cycle lock. 
loc 5 
comotive 
Wells 
m Draper & Northro »p. 

om A. Littlefield 

n jacquard machine, H. Glorieux 

leaned machine, F. Muhlinghaus 

om selvage motion, W. E. Cutler 

m warp stop motion mechanism, J. H, North 

» . 


Jr., & F. A. 


Axle lubricator. 
planters, C. E. Smith 
Elphinstone & 


arker for seed or curt 
easuring instrument, electrical, 
i 


eap 
easuring instrument, electrostatic, J. F. Kelly 
erry-go-round, marine. G W. Sebolt. 
7) » V.C. Todd ‘ 
Howell. 
Estelle 
grass collector, lawn, T. Coldwell 





ywer grass receptacle, lawn, L. Wildermuth 


wing machine, G. A. Longley.. 





Ores, treating complex, J. Armstrong... 
Oven, baker's, W. Neuhs 

Padlock, alarm, EB. N. Case 

Paper feeding device, F. Schilz 

Parcel elevator, A. 8. Hecht 
Pavement, asphaltic, C. Ric nerdso yn 
Photographic developer, A. Bogisch 
Pipe boring machine, B. ¢ Batchelor 
Pipe collar, E. J. Mallen 

Pipe coupling, Leatherman & Metzler 
Pipe cutter, Morse & Rich 

Planer ellipse cutting mechanism, E. neh! et al 
Plow, I ea 

Press. See Filter press 

Pressure or power gage, 


Printing, intaglio, G 
Printing machine 
Propelling mechanism, 
Pulley 
Pump, G. G 


indicator mean, G. F 
1 oe 


Atwo 





kK. Cornwall 
B. Huber 
boat 
Davy & Rowers 
McLaughlin 


Ss. 5. Stevens 


grip. 


Pump valve movement, H a G 


Pump valve movement, ( 
Pumping jack, C 
Re 


K 
R. 
RK. 
Ro 
R 
Ke 
RK 
KR 


PA eeienezeen 
P. Gano 

aft, lumber or timber, H. R. Robertson 
ail sustaining bar or tie plate, W. Goldie 
ailway signal system, G. T. Cunningham 
miway switch, KE. W. Coughlin 

ailway switch box, EK. W. Coughlin 

aisin seeder, C. 8. Cox 

»frigerating apparatus, W. Hampson 
efrigerator car, Thomas & Truby 
egister. See ( register. 


(Continued on page 95) 


r preventing stray 


Water elevator 
ower generating attach 


strapped, K. 


t 
Holland & 


K. Dinsmore.. 


motive type, T. E. De 


or pipes and water 


netting embedded therein, 


G. Washing- 


closing attachment, C. 


Cylinder 















zi CAMERAS 
HS, 
(08,137 from $2.50 to $50. 


Also Plates. Papers, 
Cards, Developers rs, anc 
everything required to 
make and finish photo- 
graphs complete 
Instruction books 
free with all 
cameras. 





on = Large and complete 
60s.014 catalogue free. 


Jas. H. Smith & Co., 
E-31! Wabash Ave., 
Chicago 


THE LATEST UP TO DATE CYCLE CAMERAS 
SUNART 


28 Styles. Prices from $5 to $v. | 

Guaranteed. | 

t?” Send 2 cent stamp for 
(llustrated Catalogue. 














608 046, 






SA a Special” 


With 12 Aluminum Piate-Holders. Hand- 
some (trimmings. Weight much ~¥- Made 
for amateurs, Professiona! s like it. The 
eusiest camera to operate. Express 

paid in the United States for $15 00 


The ADLAKE plain finish 12.00 


New booklet on ADLAKE ¢ ot AS Free. 
Sample mounted photo 5c stamps. 
THE ADAMS & WESTLAKE ee. 
108 ONTARIO ST., . es» aia 
land 


HICAGO, 

















607 O88 

Sasa | SUNART PHOTO CO. 
ans 5 Aqueduct Street, 
ean ROCHESTER, N. Y. 
HOR. 195 | 

aos. 145 


‘PURIFY YOUR DRINKING iG WATER 


8.161 | Pure water is as necessary as pure 

408,0™ | food or pure air. Impure water is 
the direct cause of many deadly 

607,528 | diseases. The foulest water is 
made pure by the use of 

607.879 | Watson's Natural Stone Filter. 

607.44 | It thoroughly removes ali dirt, 

605,100 | germs, vegetable and animal mate | 


ter, destroys the gases and foul | 























Ir YOU ARE 


“LOOKING Up 


VACATION TRIP 
ee tial 


STAMP FOR C 






? 






o J. an CP 
fitcrHeurc R.R. 
Boston, Mass. 








608.007 odor, and leaves the water pure, 
67.577 | sparkling and clear. tae Send for 
82 | Catalogue and Price List. oS 
608,106 | N. A. 'ATSON,. "Manufacturer, _ERIE, PA. PA. 
608.141 
608,022 
¥u USE GRINDSTONES ? 
608,098 if so, we can suppiy you. Ali sizes 
607.064 mounted and unumeunted, always 
608.073 kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
aur 989 cial purposes. [ Ask for catalogue 
on ots The CLEVELAND STONE CO. 
ra 2d Floor, Wilshire, Cleveland, 0. 
t ti) 
Or 910 Patented June 2, 1898. 
ws. ONLY WATER MOTOR 
that om sre tilted or adjusted 
608.074 | in on ¢ irection while running. 
aos.06s | With in. Polished Brass Fan and 
608.121 | Brass Guard, retail price, 4.40 
607.873 | cash, Diameter 7 inches. Wiil drive 
pewing Machine, Ceiling Fan or Post 
Fan. % Ibs. pressure. With Pulley 
eo7.258 | and Balance Wheel, $13.50 cash. 


OF) A. ROSENBERG CO., Office, «29 
N. Carey St., Baltimore, Md., U.S. A, 





608,1 





[AMERICAN 
TRAVELER. 


‘*I would not have believed that there 





fie 040 
607 58 
67 871 
RO; 
608,134 





Lt Lire | 





GOR 
a sn could be such luxury ina thousand mile 



































BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 
LYON&HEALY 98 AdamsSt Chicago 


TLInene Collars as« 


Cuffs. 


Stylish, convenient, economical, made of fine 
cloth and finished 
alike on both sides. 
Reversible and give 
double service. 

No Laundry Work 
When soiled on both 
sides, discard. Ten 
Collars or five pairs 
of cuffs, 25c. Send 6c. in stamps for sample 
collar and pair of cuffs. Name size and style. 
Reversiece Coitar Co. Derr. J. Boston. 


VSBaHVoe 






















GUTS 
fosoes | Journey as I found on the New York aad 
wr.9l? | tral, between New York and Chicago,” | 
608 067 | 
cog) St ® distinguished American who maa) Che Scientific American 
608,142 . 
spent the past fifteen years abroad. ‘“‘There mes 
eos.og) | 28 nothing to equal it in all Europe.” PUBLICATIONS FOR 1898. 
For a copy of “The Luxury of Modern Railwa . The prices es the ee rent publiestions | in the United 
Fed f,. nd ore. 2-cent st ampe to George H. tates, Canada, and Mexico are as follo 
aniels, Genera assenger Agent, Grand Cen- 
tral Station, New York. . wis , ™ RATES BY MAIL. 
Scientific American (weekly), one year, - = $3.00 
Scientific American Supplement (weekly), one year, 5.00 
‘| AUTOMATIC MICROTOME. Export Edition of the Scientific American (montb- 
‘ 21 e ; tf Ay y) in Spanish and English, - 3.00 
-+ 12 n instrumen or cutting » > — 
rh 9 sninete sections down to the Sullding _ Réition of the Setentin American om 
007.58 een thousandth of - inch. (moi ~~ © po ee 
O74 Cuts clean, quick and auto- 
ae 113 matically by the soueh of a COMBINED RATES 
608.29 lever. In use throughout in the United States, Can Mexico. 
607 S08) tne world. Manufactured by ” * Canada, and Mexico 
608.057 | JOSEPH ZENTMAYER, Scientific American and Supplement - + = 7.00 
= 4 211So. 11th St., Phila., Pa. | Scientific American and Building Edition, - - 500 
ar ray) Fine Instrument } aking and Repairing. Scientific American, Scientific American _Supple- 
OO ment, and Building Edition, - - -9.00 
1 EDISON PHONOGRAPHS, All Styles. Terms TO Foreicn Countries. 
408.009 ~ The yearly subscription prices of Scientific American 
ean | TAINTER GRAPHOPHONES » All Styles. publications to forelgn countries are as follows: 
gondes | Complete stock of records, and full line of supplies, U.S English 
607 831 | for both machines. Money. Morey. 
607.958 | 36 Page Mustrated Catalogue, free. £8. d. 
607 S50 | . . Scientific American (weekly), - - -841.00 O16 5 
Guz_ss4 | The Edison Phonograph Co., 427 Vine St.,Cincinnati,O. | os ntige American eames (weekly) 600 1 as 
B17 | 
HS =% 000008 Building Edition of the Sc entific Amer- 
oa 08D * . . ican (monthly), - = = 830 Ons 
608.000 TUBULAR Export #dition of the Selentific Amer- 
an ne DRIVING LAMP. ican (montidly) in Spanish and English 3.00 012 4 
07 RM I'T is the only perfect one, ComBiNeD RATES TO FOREIGN COUNTRIES. 
is Se oe ee ae Scientific American and Supplement, - 858 INI 
an.819 IT fs like an engine —_" Scientific American and [uilding Edi- 
Gi .915 light mm &¢ «© «s «© ee fe lt ee AED 
i iv throws the light straight Scientific American, Scientific American 
iT qhent prom WO to 300 ft. Supplement, and Building Edition, - 11.00 2 5 2 
urn -rosene, 
"Send for book ( free). S® Proportionate Rates for Six Months. 
The above rates include postage, which we pay. Re- 
mit by postal ur express money order, or draft to order of 


R. E. DIETZ CO., 6O Laight Street, New York. 
Mention this paper and get special discount. 
BO ESTABLISHED 1840. enw Ss) 


MUNN & CO., 361 Broadway, New York. 








ua BELTING of Various Styles, ELEVATORS, CONVEYORS, 
x : COAL MINING and HANDLING MACHINERY. 


The sapeney tanuPacTURMéG co., COLUMBUS, O. 
Branches: 


G2” Send for late Catalogue “C.” 


: CHICAGO—NEW YORK, 
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ocr shortened by the right kind 
of education. A Technica! Edu- 
cation pays. Theshortest route 
to mastery of technical subjects 
{ is correspondence instruction. 
PSuccess guaranteed. Best and 
simplest text books free. 


4 CiviL ENGINEERING 


i 
ridge, Steam, or Electrical Engin- ¢* 
eering: Mathematics; Chemistry; 
Mining: Architectural or Mechani- 
{ cal Drawing; Surveying; Plumb- 

ing; Architecture; Metal Pattern “ 
Drafting; Prospecting; Book-keeping; Short- 


hand; English Branches 
7 TAUCHT BY MAIL 

2.00 

sans “| Mon th 


Circular free. State subject you wish to study. 
Estab. 1891. 45,000 students and graduates. 
The International Correspondence Schools, 
WORCESTER POLYTECHNIC INST. 
WORCESTER, MAss. Courses of Study in 
MECHANICAL, CIVIL and Ei. ECTRICAL ENGINEERING 


Box ‘42 Scranton, Pa. 
and CHEMISTRY. 194-Page Catalogue 
showing appointments sec “re a by graduates, mailed free. 
Expenses low 3ist year. . MARSHALL, Registrar. 














To Clergymen, 
Editors, Reporters 
Authors, and All 
Tho Alrite, 

The Smith Grenier Typewriter 


Is an Lnvaluable Hid. 


Gasy and Rapid Composition. 
Clean and Legible Manuscript. More Glork and 
Less Labor. New Hrt Catalogue free. 


The Smith Premier Typewriter Co., 
Syracuse, N. ¥., a. 8. A. 









| Trousers banger, G. G. Williams 





-++»RIDE A... 


WHEELER SADDLE 


And Enjoy Your Wheel. 





This cut shows our Model “ Extra,” made in two widths. 
List Price with Coil Springs, %. 50 
Without Coil Springs, - - 4.00 

High grade in every respect, soft nose, bair padded, 


with or witbout coil springs. Graceful, Light, Durable 
and Strictly Hygienic ie Write for Catalogue. 


THE WHEELER SADDLE CO. 


38 CONGRESS ST. W., DETROIT, MICH. 
Agents wanted in South America and Mexico. 
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Yiph and Overtand 


BIGYGLES. 
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4 Twenty-three years of experience in the Bicycle } 
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business, both at home and abroad, has taught us 


What You Want and 
How You Want It. 


We bave a separate foreign department and are 
giving all export orders special attention. 

¢® Get our Prices and Catalogue No. 10. 
ROUSE, HAZARD & CO.. PEORIA, ILL., U.S. A. 


ll el i el i le ll i i i el 


CROOKES TUBES AND ROENTGEN’S 
Photuography.—The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 

about Crookes tubes. C. 














5 
SCIENTIFIC AMERICAN, Nos. 
These profusely illustrated SUPPLEMENTS contain a 
most exhaustive series of articles on Crooves tubes and 
the experiments performed with them. Among them 
will be found Prof. Crookes’ early lectures, eae 
very fuily the experiments whicb so excited the worl 
and which are now again exciting attention in connec 
tion with Roentgen’s photegraphy. Price 10 cents each. 
To be had at this offic e and from all newsdealers. 
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| Sanitary trap, G. T. Cooper 


— 


Sewing machines, 


| Tires, apparatus for making pneumatic, T.&A 





Rheostat, reversing, 1. a Geeves.. -. 8,013 
Rope coupling, Cc. W. Hu a Gs 14 
Rotary steam engine, E a & Barnhart +. 7,92 
| Sad iron and heater. combination, D. Rugg 
Sand blast, F. Burger 


Sash fastener, L. H. Bowman 

Sash holder and lock, W. P. Gelabert 
Sash weight, sectional, M Kk. Farrar 
Saw mill, band, R. L. Hoyt 

Sawmill steam set works, Barker & C orry 
ae issors or shears, G. W. Elliott 
creen. See Gate screen. 

Se rubbing machine, H. E. Lane 
Seal, W. F. Beasley 

Seal lock, W. F. Beasley 

Sealing device, bottle, Ww: Painter 
Secondary battery, G. Walte . 





GORO15 | 


Seeding machine, E. C bristnan . sence OOM 
Separator. See Gee: separator. 
Separator, R. W.Jessup..:...... -.-.. GOB.049 
Sewing machine Cabinet, Kundtz. coccoce GUND I 
| Sewing machine cloth ¢ ad J. T. Hogan.. » 608,045 | 
Sewing machine, bemstitch or open work, Dim- | 
ond & Dial. ‘ 608,152 | 
Sewing machine table, Kundtz & Gedeon . 607.861 | 
Sewing mac hine table, Kundtz & Eiben . O22 | 
Sewing machines, etc., spool holder for, H.C , 
. 608,065 


Fielding 
yielding automatic cutter 
mechanism for, F. W. Ostre . Wi 
Sewing materials. etc., devies "for holding, F. 
WRMNO. ac ccces 06 sovvenceus ° 
Sewing with hem or eee work stitch, “machine 
for, Dimond & Di . r 
Shell and fuse therefor, ‘high explosive, “H. P- 








ee RR ree 608,125 
Ship’s galley, F Johnson ~ 08,050 | 
Shuttle binder spring, A. A. Gordon.. 60S USS | 
Sieve scraper, Griscom 608,089 | 
Skirt protector, Evinghaus & Herbener.. ~ GOT,540 | 
Slack adjuster, A. G. Steinbrenner R . OT 89 
Sled brake, Hopkins & Sines.... ~ 608, 165 
Smoke consumer, J. Shakleton..... 608, 159 


Snap hook, Francisco & Shaffer...... seinacandel taper 607 S44 | 
Sofa and cabinet, combined, C. Vanden besleas | 
eeeee (i 5 


Sole channeling machine, F, J. Freese... 
Sounding device for ships, electric, J. P. 
Spark arrester, A. A. Graham a 
Spinning machine pe motion, KF. Lac scey 
Spoke brace, H. C. Reid 

Spring. See Carriage spring. 

Sprinkler. See Fire extinguishing aputulier. 





R . 0 
Buckley 





| 
| 
| 
608,065 | 


| Stalk chopper, F. Upshaw encvesescces oo+e DI 
Steak hacker, roe, J. E. Snelling -. 608,160 
Steam boiler. E. BBOGBO. 00000 acvcscccceses 
Sterilizing corn A making dough, E ei A. Boug- 


leux 607,981 
Stopper. See Bottle stopper. 
Stove, cooking, A. M. Amos. 
Stove lining, G. C. Hicks 





Stripping comb, Marsden & Walsh. - OTK 
Surgical purposes, electric light for, W. E. Dow... 608,108 
Switch. See Railway switch. Tramway switch. | 
Switch operating device, electric, J. H. Cary 607,850 
Switch operating machine, automatic, H | 
Spangler ‘ 607 83 


Table. See Adjustable table. 

Tap, barrel, J. Watkins edapennes 
Telephone system for houses, electric, L. Plaut 
Tent, portable folding, E. N. Lair eae 
Tie. See Cross tie. 

Timber pocket, G. 8. Marshall 
Tire and rim, elastic, F. Burger we pees see 
Tire armor, pneumatic, EK. J. Pine............... 











24 | 
°| 

Guthrie eesece 607.91 | 
Tool, combination, J. H. Allen ... a 
Torpedo, railway, Bevington & Fisher. .. . 608,020 
Toy savings bank and puzzle, combined c chair, C. 

J. MAMMIN,. .. 2.0... sccccsesscccecees . 608.001 | 
Trace fastener, C. O. Swickard....... sewhe -. 7967 | 
Tramway, electric, A. Diatto Seeebensacen . 919 
Tramway switch, A. W. Wells..............- . +... 608,090 


Trap. See Sanitary trap. 
Trolley system crossover, C. E. Davis..... . 607,918 
. 608,002 
Turbines, power transmitting arrangement for 

compound steam, E. Seger...............-.+ 
Type justifying machine, F. McC lintock. . 
Unicycle, W. M. Carey 
Valve, cutoff, E. C. Wiley...... . 
Valve, engine, J. meine nie 
Valve gear. engine, J. P. Dorau.... 
Valve, slide, O. Morris 
Vapor burning apparatus, A. Kitson. 

607 995, 607,996, 608,051 

Vaporizing mineral oils, etc., apparatus for, R 

A. Poitrimol peagsas , . 07,951 
> T. G. Ceaneie- 


zo iz; 





v = ~ driving mec hanism, 


608,008 
Vv ehee ie. electric ally self- prope iiing, L. ‘Krieger. » 607.997 
Vehicle whee > Bee DORR. nccace soccccccccocces 607.961 
Vulcanizing a apparatus, L. H. _——. ewan -» OT SB 


Wagon jack. J. A. Stapies 8,011 
Waist, child’s, ¢ 


Washing mac hine 






. 608,149 


Burns ° 
- 07,911 


F. 8. Blac pocccease : 








Washing machine, J. R. Carter - 07,918 | 

S Water closets, etc., sanitary fixture for, H. D. | 
| Dickinson : Senseccecens 607535 | 
Water elevator, W. H. St rie kler 607.966 
Waterproof trousers, F. Isaacson. . 608,126 





Weighing and filling Ltt... J. K. J. Goodiett. 608,117 
w —s and recording hesvepemee coal, C. In 


ey 
Wheel. See Vehicle whee 
w meee, purposes, self- ee hing hook for, 8 





Hu e. 
w indmill, A. M. Carison cvcccccececcces 
Window bracket, folding i. . Frahm ehbedmcemuian 
Window cleaner, Case & You SbCenesceceese 
Window frame and sash, H. ‘Staib enneese secves 
W oodworking mee hine, C. F. Overmyer......... 
Work bench, H. Flegel.................... saneone 
Wrench. See Nut wrench. 
Writing machine, check, H. Clarke.... 
Y a A ig mares erizing, apparatus for strete hing, 








DESIGNS. 
Belt, J. F. Rose-Soley 
Belt body, waist, A. E. Dunbar.. 
Bicycle package supporting clip, K. R. ‘Stone. 
Bottle, H. H. Freeman... 
Box, paper, P. B. Myers... ; 
Brake beam fulcrum jaw. Simpson & A reat 
Button hooks, etc., handle for, W. 
Carton blank, R. J. Barkley... 
Cigar, H. Heitmann..... 
Film holder, E. “. Thomas. 
Game board, W. B. Giles. . 
Hat, 8. C. Townsend....... 
Hog ring, Linton & Farmer 
Hose reel spool, H. E. Donnell... 
Match box, Riedel & Metzger. . , 
uae eons chart, O. O. Ozias.... 
Rail chair, W. C. Patterson............. 
Sifter box, ash, L. Wormser 
Skirt protector, H. A. Schaefer 
Stovepipe thimble, = D. Walker... 
Underwaist, a 3 — eeeRRRREpR 
Velocipede frame, tondeen, G. D. Leechman. 
Waist front distender, R. Sahlin ° 
Window light, O. EK. Winger.... 
Wrench, Bushnell & Vaughan. 
Wrench, Vaughan & Bushnell 
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TRADE MARKS 


Bicycles, Arnold, Schwinn & Company....... 
Fruits and vegetables, Erie Preserving C ompan 
Medicinal wine, A. C nome 
Perfume for the bath, H. C. Burnett... 
Refrigerators, Maine Manufacturing C ompany. 
Teas, certain named, E. A. Willard 





LABELS 
“The Reform Self Binder,” H. E. Veit.............. 6,629 
PRINTS. 


” a! _paneenins Knobs for Pot Covers,” I. Finesil- 


Ps | 
nw 





A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1865. will be furnished from this office for 
0 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. #1 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named im the fore- 
going list, provided they are simple, at a cost of $40 each 
If complicated the cost will be a little more. For full 
instru ms address Munn & Co., Broadway, New 
York. Other foreign patents 








dress M. R., Box 773, New York 

































| Navy Supplement, and in it will be found the most 








ational Tube Works Co. 


McKEESPORT, PA., U. S. A. 
THe Largest Makers of All Sizes and Kinds of Special! WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 


21 WORLD; control the Manufacture of Wrought Tubular Goods Madc 


of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUC}, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
Better than any other Pipe made. 


WANTED. WANTED sets! WXGNER Norwich, NOY: 


A gentleman born in Spanish America and having large Ww E ASSIST LALVEN TORS. 
experience in the export business with those countries M Oaks cm for Asking. Catalogue Free 
in New York, would represent a manufacturer here or C. SEYL, 181 Madison St., CHICAGO 
would travel. Can furnish excelient references. Ad- 
Foot ANB POWER L ATHES, PLANER 
DRILL PRESSES, Ls SHEPARD. 
W E invite correspondence from Manufacturers look- Agu. y a or, MLA 143 W od St. Cineinnati, O 


ing for agents to supply, the trade with their output ) - tail 
One to 2% tons daily ca- 
FRI acity. Challoner’ 3 N 
REFRIGERATION Foam ue |¢ ACH 


in the Cerny tributary to Toledo TOLEDO CYCLE 
SUPPLY CO, 431 & 433 St. Clair >treet, TOLEDO, O. 
MULTIPLE PENCIL, [ustration and dese ription 
on page 86, this ange. Patent for sale or will contract tor 


AGENCY WANTED. Hs 


Firm of good standing, located in central | '*S ™nutacture. 
Germany, desires to secure representation MODELS 
& GE 


with sole agency and goods on consignment | 
Address K. I. 3888, Rudolf | ICE ) 
oy 





o tS FREE 
Ar UNION | MODEL WORKS 
193 CLARK CHICAGO 





for first-class machines and tools. Best | 
references 


MACHINES, Corliss Engines, Brewe 
Mosse, Cologne Germany. and Bottlers’ Machinery. | ‘THE Vinten 
MFG. CO., 589 Clinton Street, Milwaukee, Wis 


50 YEARS’ PMLA SII 


EXPERIENCE 


PHS 


if 46 WORLD BUILDING, 

‘O'CONNOR & CO. “ “siw Pou 
Designs and Working Drawings for Machines. Models 
constructed, estimates furnisbed, patents negotiated. 


CONTRACTS WANTED. 


To manufacture Hardware Specialties, Pat’d Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Kacine, Wis. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cleveiand,0. 


| TYPE WHEELS. MODELS & EXPERIMENTAL WORK. sa tiae sn | 


{ NOVELTIES & ETC. NEW TORE STENCIL WORKS 100 NASSAU &° N.Y. 






ATES PHOTOGRA 






TRADE Marks 
DESIGNS 
CopyrRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Patents taken through Munn & Co. receive 
special notice, without charge, in the bs 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
as of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co.36* 8:020vay. New York 


Branch Office, (25 F St., Washington, D. C. 








| WANTED-—Foreman for machine shop of large elec- 
| tricai establishment. One having held simiar position 
before precerres. In auswering, state experience. waxes 
required, etc. Address “ Electrical,” Box 773, New York 


Experimental & Model Work 


Cirs. ana advic ice free. Gardam & Son, 45-51 Rose 8t.,N.Y 








MANUFACTURERS & INVENTOR « 
UTILIZATION OF ALUMINUM IN THE apLECTRIC CO, 
Arts.—The papers give the latest information regarding trimental 
the practical! use of ei SCIENTIFIC AMERICAN MODEL S, 
SUPPLEMENT 11:29, 11330. Price 10 cents each. For SUPPLIES 









TJ SMITH. MGR. FORMERLY MGR. THE £.5. GREELEY 4 CO 





sale by Munn & Co. 3, all newsdealers. 


THE SCIENTIFIC AMERICAN 


Army and Coast Defence 


SUPPLEMENT. 
GUNS, ARMOR AND FORTIFICATIONS. 


This issue opens with a brief discussion of the ex 





act and proper scope of a system of coast defence, in 


which it is shown that both army and navy ar 


mately associated in its planning and execution 


| The descriptive matter commences with an 

| count of the 12-inch coast defence guns and th 
methods of their construction, mounting and opera 
tion. Then in their order follow a series of chap 
ters on heavy rapid-fire guns, light rapid-fire guns 
and machine guns, in which the leading types of 
each class are fully illustrated and described. The 
10-INCH GUN ON DISAPPEARING GUN CARRIAGE. | development of armor is described from the early 
In response to numerous requests for detailed in- | wrought iron plate down to the re-forged face-hard- 
formation regarding our Coast Defences, we have 
just published a special edition of the ScIENTIFIC 
AMERICAN SUPPLEMENT under the above title as 
complementary to our recent “Navy” issue. It is | cotton, and following this is a brief account of the 
similar in size, quality and general make-up to the 


ened Harvey plate of to-day. Under the head of 


powders is an article on the manufacture of gun- 


much-talked-of smokeless powders. Dynamite guns 


: - . are illustrated in several handsome cuts 
important facts regarding our system of coast de- 


“here is a ve lle . subiect « " 
‘war mate- rhere is a very full chapter on the subject of har 


fence and the varied character of the ‘ 


| rial” upon which it depends. bor defence, including diagrams of the various sys 


Among the subjects treated are the following : tems of range-finders and the modern methods of 


8, 10, 12 and 13 inch guns. 

Wipnppecsing gun carriages as used in coast de- | gible torpedoes 

Rapid-fire guns, various types. 

Machine guns, such as Hotchkiss, Gatling, Colt, 
Maxim, 

Armor: method of manufacture, tests, etc. 

Projectiles, powders and guncotton; process of | by the army, navy 
manufacture. 

Range finders. submarine mines, etc. 

Tables of — power, penetration, etc., of the 


defence by mortar-fire, submarine mines and diri 
Under the last head, the White- 
| head, Howell, and Sims-Edison types of torpedo are 
| Shown in a series of cuts which will be entirely new 


| to the public. A chapter on the small arms carried 


and volunteers is followed by 
tables of statistics of the guns in use in our own set 


vice and those of leading foreign powers 


various guns | The illustrations number over 100 and include a 
cate, dynamite guns, submarine mines, small | magnificent donble page supplement of our 


Diagrams showing flight of modern projectiles and | !argest battleship, the ‘* lowa.” 
penetrating power. The colored cover shows an illustration of a iarg« 
Mountain goes and method of transportation by 


mule pack. coast defence gun in action. 


PrRic—E BY MaAi.L, 25 CENTS. 


t?"In addition to the above Army and Coast, efence Sapplogons w we can still supply 
copies of the recent NAVY Sua plement | pt 3 cents eac hese two publications 
include the most complete. eons Re, ble and Ep-te-ense in ormation regarding the 

‘nited States Navy ane east Defence which has yet been blished in periedical 
‘orm. They are works o of permanent reference and great value. Both issues sent by 
mail, upon receipt of FIFTY CENTS. For sale at all newsstands, or address 


MUNN & CO., Publishers, 361 Broadway, New York 
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Scientific American. [Aucust 6, 1868. 





Better than Horse or Bicycle 


) of the most de- 
hi ghtful of modern 
possessions is a motor 
carriage. No danger of 
verworking a borse 
w of its bolting 


The Winton 
Motor Carriage 


is in every respect a 
well-built convey- 
ee) aaricce It is of pleasing 
midesign, finished in 
'| Brewster green, with 


ealed, Single hy 
to 2 miles an hour, at 
‘ Whee is, Pneumatic 
sent freeon applic ation, 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


eon Camera. 





Mak i fine pietare Has 
tg ; hes amd « tter for 
t nta usandtim 
exp a. I alas stern 
wxdé it b used with 
tripod I'w ‘xtra ler 
cant urrie “ty nm the AIL ra 

i 34.5 
sunlight 


Junior. 1¢x4¢ plates, price 
! 


or 
a ve ing and | rintis uz furnished for $2. each. pet. 
s colore ee. LORD & CO., 28 B’way. N.Y. 


cms $7.50 50 


Simplest, 
Lightest Plate Camera 


Eastman’s 
No. " aeeianen ot. 


“ray 


Takes picture % lg inches; weighs but 124% 
ounces, 

Meniscus le rotary shutter, three stops, view 
finder, socket for tripod screw. Perfectly adapted 
t lap-sh r time exposures and equally con- 
venient as a hand or tripod camera, 

Priee with plate holder, . . - - $2.50 
Complete developing and printing outfit, . 1.00 
< mer nd Kodaks free at agencie 


EASTMAN KODAK CoO. 
Rochester, N. Y. 


“Charter” Gas and Gasoline Engine 


: ee \\ Power fOr | taisrens 


* +} GRAIN 
/ CREAMERY AND DAIRY “MEN 


and others whe ‘re power is re- 
quired Writ Yor ‘ ‘atalogue. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


BRICATE 
“HUM METDILE UBB? 
HAVEA Hor ob" It cH BE é A) 82 
SECTORLESS WIMSHURST MACHINE 


This article cives directions for making. 4 illustra- 
tions, SCIENTIFIC AMERICAN SUPPLEMENT 1131. 
Price W cents. For sale by Munn & Co. and all news- 
de aler rs. Send for new catalogue. 





PEPSALT 


PEPSALT 








‘Vive CAMERA COMPANY, Stamus sa Guicaco. | | 


ay - LATHES Foot Power, High Grade 


j B t | W. P. Davis Mach. Co., Rochester, N.Y. 


a om 
$5 00 a 
+ Runeee GRINDING MATERIALS 


IN ALL FORMS. 


VIVES : THE CARBORUNDUM CO... - NIAGARA FALLS, N. Y. 
A ieceee cece ee ee eeeeeeeeeseseeeeseeald 


:Cribune = Bicycles 


$50.00 and Upward. 











Focusing 
Magazine 


A (which no other 
band Camera 
bas). 


VIVE 


Cameras 5 
Lead All 


<. eee: for Universal HOROUGH INSPECTIONS) 
SNAP SHOT TAKEN WITH THE 85.00 VIVE. 


Ss INSURANCE 
Latest Amateur Marvel, the Vive Stereoscopic Camera with Stereoscope, | * a Tron) AGAINST: LOSS 





= 
Pod 
= 
saab aaahaabbaaaaaaaaaaanaaannnenee 


THE BEST IN THE WORLD. 


t@™ Handsome illustrated catalogue dese wibing our 
full line of twenty-three models mailed 


+ Che Black Mfg. Zo., Erie, Pa. 





























oR 
for only $12.00. lakes 10 single pictures and W® stereoscopic. Every amateur and professional will want DAMAGE 
ne after reading over new illustrated D Catalogue Announcement. PROPERTY 
All VIVES carry in the Camera and expose at one loading from 1 to 18 backed Glass Plates (and some styles AND 
LOSS-OF- LIFE 
AND 
[ 


Newest Thing Out, the VIVE Multiplex Exposer 


for making more than one exposure of the same object on any one plate 


| 
more), or 1 to 100 backed Cut Films (and some styles more), or part of each. 
| 

or tilm, FREE with each VIVE Camera, or to any previous purchasers. 





Send for our Art Catalogue and “ Vive Camera Brochure,” free, and 5c. for sample photo on embossed mount if desired. 





Beaune. 29Vice Persea 

















CC OCCCCC CONV NYNYN)W0 
WE HAVE SOLD WITHIN 90 DAYS 


: SINTY GRIFFIN MILLS 
: 





to the largest Cement Manufacturers, among them being the 
American Cement Co. Alpha Portland Cement Co. Vulcanite Portland Cement Co. 
Bonneville Gement Co. Lehigh Portland Cement Co. Peerless Portland Cement Co. 
Glens Falls Portland Cement Co. Castalia Portiand Cement Co. 


* 
® 
| 
¢ because they believed that The Griffin Mill beyond doubt does the best possible 


1) work at the smallest possible expense. 


¢-€ 00-39-73 2 


We will gladly send you full information, and very many Amer- 
ican and Foreign references regarding it if you desire them... . 


. BRADLEY PULVERIZER CO. 


é 
J 92 STATE STREET, BOSTON, MAsSs., U. S. A. 


| 
KINDLY MENTION THE “SCIENTIFIC AMERICAN." 


e-ee- 

















Indigestion has no terrors for him! 
hat salt-shaker is filled with Pepsalt. 

It cures and prevents Indigestion. 
PE PSALT ' s the best of table salt, into! 
every grain of which is incor- 
porated digestiv substances natural to the st@émach. 
Fill your salt-cellar with PEPSALT and use it in 
place f salt at your meals. If you bave indigestion, 
your stomach does not supply the necessary amount of 
the dissulving or digestive juices. PEPSALT taken 
in place of salt at your meals makes good tbis deficiency, 





as you take with every mouthful of your food a similar 
ibstavnece to that which is required and at the right 
time, and » r indigestion is a thing of the past. Send 


for sample in salt shaker bottle and try it. Price % 
. postpaid 
THE VAUPEL SAMARITAN CO. 

48 Sheriff St., Cleveland, Ohio. 


PEPSALT CURES AND 
PREVENTS INDIGESTION 


Riser 


16! 765 oe PRON ST 


SEND Foe > : aT qavUFACTURRe 
cat ma 


BEATEN FOR QUALITY OR PRICE -/0 














_ ce ce an “2 an © PES re > ee 


All varieties at kx yoann prices. Rest Kailroad 

tng dibs Track and Wag or Stock Scales made. 

Also 1000 use ful ‘artic les, including Safes 

1 Sewing Mac hines, Bicycles, Tovls, ete. Save Gas, Gasoline or Distillate. 

Money. Lists Free. AGO SCALE Co., Chicagu, Ll. Enyines for all Power pur- 

poses. Also Special En- 
gines for Electric Light- 


J F SS) E E ing, Pumping, Hoisting, 
BEST AS Compuens ng, etc 
OP owe, SAWS ETC Economicat, Durable, 


Safe 
Send for Catalogue O 
ete aero Fairbanks. Morse & Co. # 


66 p TRADE MARK 35 Chicago. Il. 
ECAMOI | Wanted, a Specialty to Manufacture OERGA 


Composition Wire Belt Lacing 
Bat Wil st ea 
Wear Loose, nor Draw 
Out of the Belt. 


CATALOGUE AND SAMPLES FREE. 


THE MALIN & CO., Cleveland, Ohio. 





















wm JESSOP & SONS L2 91 JOHN ST. NEW YORK 














ALUMINUM FAINT. / 
- ™ Z Having very complete modern shop dnmven by 200 — fag 
Latest Application of Aluminum. Washable, Un- - P a au i be ‘ing in a positio m to undertone iron or brass ah — P 
tarnishable, Water and Oil Proof, Durable, Easily | work of any kind, we wish to take up the manufacture Oo 
Applied. Looks like Frosted Silver. Bicycles, | cf a0 _e RAYS ENG s wetain AeSias GHAYS. <:e= 
Radiators, Pipes, Boats, Metal Work, Machinery, AGEK, GRAYS RS G oO G 
ete. Makes Tarnished Objects better than New. A ESSEX, ENGLAN IRONSSTEEL COMPANY 
Necessity in Household, in Machine shop, and to eee ae wm oe 
a - EN AND. WOMEN canvassers to sell genuine 4, 

Engineer. Sample Bottle and Circular for 25cts M VLOID Collars, Caffe and Fronts, €s7 pioo 


CELI 
AMERICAN PEGAMOID CO., 348 Broadway, N. Y. JAMES GOL bia H No. 2 Astor Place, N. 


fy, Thane 
TTsaur® 
if ie if ig APOLLO BEST BLOOM 
GALVANIZED IRON. 
= $ 3.00 Electric Bell Outfits for...% 1.00 


21.00 Telephones, complete, for 5.% Some work almost requires 


12.00 Fan Motors, with Batteries 5.9 | i j 
8.00 Electric Hand Lanternsfor 3.00) Apollo. Any iron will do for 
10.00 Electric Carriage Lights for 3.% rough work. 


y— 8.10 Medical Batteries fo: - 3% . ° 
Ax 5.0 Flectric Belts, the genuine 100 Is there any advantage in using 
inferior iron? 


3.00 Necktie Liebts, with Dry 
Battery, for 50 
YS M4-Candle Hanging Lamp, with 
Apollo Iron and Steel Company, 
Pittsburgh, Pa. 






















Battery, for 10.00 
Telegraph Outfits, complete, for 2.25 
Miniature Electric Lamps for.. 40 
$4.00 Electric move le Sewing Machine Motors for. 








: Lights, $2.7 All Electrical Books at low prices. 
. We Undersell All on Everything Electrical. 
Battery Table |“ g’ OHIO ELECTRIC WORKS, CLEVELAND, O. PRINTING INKS 
Lamp. fe Headquarters for Electric Novelti The SCIENTIFIC Aupneoer is printed with CHAS, 
ENEU JOHNSON & CO.’S INK, ith and Lombar* 








$2.75 complete. G2” Agents Wanted. §2” Send for et et are out. 8ts., Philadelphia, and 47 PT htvee St., opp. Duane, New York 





: 





